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PREFACE. 


WHEN  I left  Jamaica  for  the  purpofe  of  lay- 
ing my  meridional  and  azimuth  com- 
pafs,  and  improvements  upon  compafles  in  gene- 
ral, before  the  Board  of  Longitude,  I had  no  in- 
tention of  publifhing  this  trcatife;  but  finding 
that  the  errors  in  the  confl:rud.ion  of  the  needles  of 
the  prefent  compaffes,  and  my  improvements,  could 
not  be  well  explained,  without  entering  at  fome 
length  into  what  I think  the  principles  of  mag- 
netifm;  the  firft  thing  that  flruok  my  attention  was, 
that  although  the  compaffes  ufed  at  fea,  were  all 
adjufted  by  the  inftrument-makefs,  before  the  fliips 
proceeded  upon  their  voyages,  yet  in  a very  lliort 
time  they  all  differ  from  each  other. 

In  endeavouring  to  explain  the  caufc  of  this 
change  of  the  magnetic  polarity  in  the  needles, 
and  my  improvements,  and  the  principles  upon 
which  I have  calculated  my  tables  of  variation, 
1 have  been  led  in  a fort  of  retrograde  progref- 
lion,  from  fimple  fads,  into  the  following  theory. 

Cajes  L and  II.  are  moflly  compofed  of  proba- 
ble conjecture ; and  although  I have  ventured  to 
give  my  opinion,  and  the  reafons  upon  w'hich  it 
is  founded,  yet  it  is  with  the  greateft  diffidence,  as 
it  is  upon  a matter  that  has  baffled  the  fludy  and 
rcfearchcs  of  the  greatcfl  philofophers.  How  far 
1 may  have  fucccedcd  in  attempting  to  explain 
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■vvhat  magnetifm  is,  time,  and  the  impreffion  ahd 
convidlion  that  this  theory  may  make  upon  the 
mind  of  the  reader,  will  beft  determine. 

Cafe  III.  is  founded  upon  what  I conceive  to 
be  fii(5ls.  The  firft  is.  That,  the  earth,  or  any 
other  moving  body,  cannot  give  a motion  greater, 
lior  even  equal  to  what  it  is  itfelf  polTefTed  of  j 
therefore  the  magnetic  poles  not  being  perma- 
nently flationary,  muft  recede  from  the  eaft  to-* 
wards  the  weft.  But  to  put  the  matter  beyond  all 
difpute,  the  lines  of  no  variation  are  traced  from 
the  earlieft  obfervations,  to  the  prefent  time  ; and 
it  appears,  that  the  line  of  no  variation,  with  caft 
variation  on  the  weft  fide  of  it,  and  w'eft  varia- 
tion on  the  eaft  fide,  when  firft  taken  notice  of  in 
the  year  1638,  was  confiderably  to  the  eaft  ward  of 
London  and  Paris,*  and  was  not  at  London  until 
the  year  1657,  and  at  this  time  is  to  be  found 
crofting  the  Atlantic  ocean  in  an  oblique  diretftion 
from  the  fouth  eaft  towards  the  north  weft.  The 
other  line  of  no  variation  being  but  little  taken 
notice  of,  in  the  earlieft  obfervations,  cannot  be 
fo  eafily  and  accurately  traced  fo  far  back  ; but 
there  can  be  no  doubt  but  that  it  has  always  kept 
nearly  the  fame  proportionate  diftance  from  the 
other,  that  it  is  at  prefent.  One  thirig  is  certain, 
that  it  is  not  the  line  of  no  variation  that  was  at 
London  in  the  year  16-57,  becaufe  it  has  weft  va- 
riation upon  the  well  fide  of  it,  and  eaft  variation 
on  the  eaft  fidc;  from  which  1 have  inferredj  that 
the  magnetic  poles  change  their  places  from  eaft 

to- 

* See  Cajt  III.  and  the  Appendix. 
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towards  the  weft,  although  not  with  any  regu. 
larity. 

Cafe  IV.  tre?  of  the  effecft;  of  the  magnetic 
polarity  of  the  needle  of  the  compafs  with  refped 
to  the  variation,  or  it’s  declination  from  the  true 
meridian,  and  explains  the  caufe  of  the  variation 
changing,  or  increafing  and  decreafing  more  in  one 
number  of  years,  than  in  another  of  the  fame 
quantity  of  time;  and  alfo  why  the  variation 
changes,  or  increafes  and  decreafes  more  in  one 
number  of  degrees  of  longitude,  than  in  another 
of  the  fame  quantity  of  degrees ; and  the  caufe  of 
the  variation  changing  from  eaft  to  weft,  and  from 
weft  to  eaft,  in  the  different  latitudes  and  longi- 
tudes; with  the  principles  upon  which  the  tables  of 
variation  are  calculated. 

Cafe  V.  relates  to  the  dip  of  the  needle,  which 
may  be  made  of  great  ufe  in  navigation  with  re- 
fped:  to  finding  the  longitude,  becaufe  in  the  lon- 
gitudes w here  the  variation  changes  the  leaft,  the 
dip  of  the  needle  changes  the  moft  ; fo  that  in  all 
latitudes  and  longitudes,  where  the  variation  does 
not  increafe  or  decreafe  upwards  of  twenty-five 
minutes  in  a degree  of  longitude,  the  dip  does.  So 
that  with  my  meridional  or  azimuth  compafs^ 
(the  conftrudlion  of  w hich  is  deferibed  in  this  Cafe) 
and  a dipping  needle  fuch  as  I have  now  made, 
the  longitude  may  be  found  without  any  error  ot 
confcquence ; and  as  there  is  no  calculation  ne- 
ceffary,  in  finding  the  longitude  by  this  method 
no  miftakes  can  happen,  fuch  as  frequently  occur 
in  depending  upon  time-keepers,  which  are  liable 

to 
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to  Hop  altogether,  or  to  go  irregular  in  propor- 
tion to  the  change  of  the  atnaofphere,  and  from 
the  inaccuracy  of  the  obfervers  in  taking  their  al- 
'titudes  and  diftances,  and  in  taking  out  the  num- 
bers from  rabies,  which  they  in  general  know  lit* 
tie  more  of  than  the  name. 

I 

The  tables  of  the  variation  of  the  compafs 
for  the  northern  Atlantic  ocean,  are  already  cal- 
culated and  publiflied  with  this  treatife ; alfo  a 
very  general  tolledlion  of  obfervafions  of  the  vari- 
ation and  dip  of  the  needle,  which  have  been  made 
by  all  the  molt  eminent  circumnavigators  of  all 
countries,  which  in  general  demonflrate  the  truth 
of  this  theory. 

My  compalTes  have  already  been  proved  on 
board  of  His  Majelly’s  lliips,  by  order  of  my 
Lords  CommilTioners  of  His  Majelty’s  Board  of 
Admiralty,  and  reports  of  their  utility  have  been 
returned  to  the  Hon.  Philip  Stephens,  Efq.  copies 
of  which  are  inferred  in  the  Appendix.  In  the 
report  of  Mr.  M.  Downie,  mafter  of  His  Majelty’s 
fhip  Glory,  are  fome  very  pertinent  and  ufeful  re- 
marks, which  were  made  by  the  particular  direc- 
tion of  Admiral  Murray. 

•The  firlt  part  of  the  Appendix  contains  a few 
curfory  remarks  upon  the  whole,  with  fome  hints 
to  Ihip-builders  and  navigators  refpedting  the 
keeping  of  the  compafs  on  board  of  lliips  at  a pro- 
per 
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per  diftance  from  iron.  The  lafl:  part  contains  a 
few  hints  relative  to  the  furveying  of  lands,  and 
fixing  the  boundaries  of  properties,  'particularly 
in  our  colonies. 

As  this  treatife  is  not  intended  for  the  learned, 
but  for  thofe  of  my  own  profeflion,  it  is  therefore 
diverted  of  the  tinfel  and  technical  terms  of  the 
profertional  philofopher,  that  it  may  be  the  more 
eafily  underrtood  by  the  mort:  uncultivated  capa- 
city ; and  in  order  to  render  the  whole  more  ge- 
nerally ufeful  in  navigation,  I have  fpared  neither 
cxpence,  time,  nor  attention. 
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CASE  I. 

ConjeHura  w.hat  Mngnetifm  is, 

A S no  theory  has  as  yet  been  eftablifhed,  or 
^ ^ has  proved  to  a convicflion,  what  magne- 
tifm  is,  it  will  be  no  prefumption  to  hazard  a 
conjeflure,  that  it  is  a fluid  element  which  per- 
vades this  globe,  or  perhaps  the  whole  uni- 
verfe.  v 

That  our  atmofphere  is  in  part  compofed  of 
magnetifm,  or  magnetic  matter,  as  well  as  of  air, 
water,  and  fire,  there  can  be  but  little  doubt. 
Thefe  fluids  have  all  a very  great  affinity  to  each 
other;  particularly  the  eledtric  and  magnetic. 
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'rhe  ckiftric  fluid  being  of  two  qualities,  viz. 
litive,  and  negative  ; fo  is  magnetirm  of  two  qua- 
lities, pofitive  and  negative,  or  north  and  fouth 
polarities. 

Qualities  of  the  flime  name  in  elcirtTlcity  repel' 
each  other;  and  of  diflbrenr,  attradh.  In  magne-^ 
tifm  it  is  the  fame ; poles  of  the  fame  name  repcl- 
cach  other,  but  of  diftcrent  names,  they  attradi 
each  other. 

Pofitive  and  negative  clcdli'icify  cannot  be  pro- 
duced fcparatcly.  In  magnetifm,  one  polarity 
cannot  be  produced  without  the  other. 

That  there  is  a magnetic  fluid  in  our  atmofphere,. 
which  has  a very  great  arfiinity  with  the  eledtric 
fluid,  can  hardly  be  doubted  from  the  following 
circumftance.- 

In  the  Ifland  of  Jamaica,  in  the  month  of  Sep- 
tember, 1792,  one  end  of  my  houfe  w^as  fliatter- 
cd  to  pieces  by  lightning,  which  killed  one  young' 
woman,  and  very  much  hurt  another  in  a part  of 
the  houfe  that  had  received  but  very  little  damage. 
A girl  who  at  that  time  had  flood  clofe  to  the  one 
that  was  killed,  (but  was  not  in  the  lead  hurt,) 
took  out  her  needles'  foon  after,  to  aflift  in  mak- 
ing a drefs  for  the  one  that  was  dead  ; the  needles 
iluck  all  together  in  her  hand  fo  flrongly,.  that  ihis; 
took  the  points  of  her  fcilfars  to  feparatc  them ; and 
fo  powerfully  were  they  and  the  feifl’ars  magnetic, 
,ihat  [.'art  ol  the  needles  lluck  to  them  in  diftcrent 
diieelu  ES,  and  they  lifted  up  the  remainder  like  a 
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thread,  each  needle  hanging  by  the  end  of  another. 
This  phenomenon  happening  within  my  own  know- 
ledge, leads  me  to  infer,  that  although  the  mag- 
netic .fluid  may  be  inadtive  in  the  atmofphere  at 
ibme  diflance  from  the  earth,  yet  it  may  be  fode- 
corapofed,  and  put  in  motion  by  .the  conccifiion  of 
the  eleBric  matter  in  the  clouds,  that  an  accumu- 
lated body  of  each  of  thefe  fluids  (their  affinity 
being  fo  very  near  to  each  other)  do  in  general  de- 
feend  together,  to  their  common  recipient,  the 
earth. 

This  will  alfo  account  why  iron  is  the  befl:  con- 
dudlor  for  faving  buildings,  &,c.  frojri  the  elfedfs  of 
lightning  ; for  if  the  elecflric  matter,  or  ball  of 
fire,  which  is  in  motion,  be  within  the  fpherc  of 
the  magnetic  attradion,  it  will  be  drawn  by  the 
vortex  of  the  magnetic  fluid  to  thc  iron,  and  dif- 
jcharged  into  the  earth. 

If  the  magnetic  power  was  not  a fluid,  or  an 
atmofpheric  element,  but  an  inherent  principle  in 
.the  earth  ; every  particle  of  it,  that  is  poffieffied  o-f 
iron,  would  be  pofTeffed  of  that  permanent  quali- 
ty, and  their  poles  would  be  unalterable. 

But  this  is  not  the  cafe.  The  poles  Q,f  the  bell 
magnets  are  very  cafily  changed;  and  all  iron, 
which  has  not  been  charged  with  the  magnaic 
power  from  a magnet,  (cither  natural  or  artili- 
ciai)  changes  it’s  poles  as  often  as  it’s  polition  is 
reverfed  ; for  if  a bar  of  iron  be  held  horizontal, 
with  it’s  ends  pointing  north  and  fouth,  upon  the 
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magnetic  equator,  or  at  equal  diftance  from  the 
magnetic  poles,  it  will  be  poffelTed  of  the  fame 
quality  that  the  magnetic  needle  is  poffefled  of ; 
.but  if  it’s  pofition  is  reverfed,  it’s  polarity  will  be 
changed;  and  whatever  end  of  it  is  placed  to  the 
north,  will  be  polTelTcd  of  the  fame  fort  of  pola- 
rity, with  the  north  end  of  the  magnetic  needle. 

This  phenomenon  holds  good  in  all  parts  of  the 
world";  for  at  any  part  of  the  globe,  if  a bar  of 
iron  be  held  in  the  pofition  of  the  dipping  needle, 
it  will  be  pofiTefiTed  of  fimilar  qualities;  and  if  the 
bar  be  reverfed,  the  ends  of  it  will  immediately 
change  their  polarities. 

The  magnetic  poles  of  our  globe  are  alfo 
perpetually  changing  their  places,  fo  that  there 
can  be  no  reafon  whatever  to  found  a fuppofition, 
that  magnetifm  is  an  innate  quality  in  the  earth, 
bur  the  reverfe,  namely,  that  it  is  an  external 
principle  acting  upon  it. 

As,  where  we  have  no  evident  fadts  to  judge 
from,  we  mull  infer  from  analogy ; therefore,  if 
magnetifm  was  an  internal  quality  in  the  earth,  the 
magnetic  needle,  in  all  parts  of  the  world,  would 
have  the  fame  quantity  of  dip,  and  point  towards 
the  center  of  the  earth,  or  fland  in  a perpendicu- 
lar diredtion,  the  lower  end  of  it  being  pofTefTed  of 
attradbvc  magnetifm,  and  the  upper  of  repulfive; 
and  if  brought  to  an  horizontal  pofition,  would 
have  no  polarity. 

But  if  we  fuppofe  that  magnetifm  is  an  atmo- 
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fpheric  principle,  and  that  one  of  the  forts  of  it  is 
attradled  by  the  northern  hemifphere,  and  the 
other  by  the  fouthern  hemifphere  ; or,  which  is  a 
fad:,  that  that  fort  of  magnetifm,  which  is  the 
attradive  in  one  hemifphere,  is  the  repulhve  in  the 
other,  as  is  reprdenred  in  fig.  i,  pi.  i,  which 
agrees  exadly  with  the  experiment  of  the  magne- 
tic ball,  and  filings  of  iron  or  fteel,  we  have  then 
this  experiment  to  fupport  this  fuppofition. 

Suppofe  pi.  1,  fig.  2,  to  be  a globe  with  a mag- 
netic bar  reprefenting  it’s  poles.  If  a magnetic 
needle  be  applied  to  any  part  of  the  furface  of  the 
globe,  it  will  by  no  means  point  out  the  dip  of 
,the  needle,  fuch  as  is  found  by  adual  obfervations 
at  different  parts  of  the  world ; but  fuch  as  is 
marked  upon  the  outfide  circle,  22,  41,  55,  See. 
&c.  which  is  in  fome  degree  a proof  that  magne- 
tifm is  not  an  innate  quality  in  the  earth. 

But  if  we  take  a magnetic  bar,  and  move  a mag- 
netic needle  on  a parallel  w'ith  it,  until  w'e  come 
to  the  points  where  the  needle  will  Hand  perpen- 
dicular to  the  bar;  then  mark  thefe  points,  as  in 
pL  I,  fig.  3,  at  N.  and  S,  and  draw  the  circle, 
whofe  diameter  is  equal  to  the  difiance  contained 
between  thefe  points;  divide  it  into  degrees,  and 
deferibe  parallels  of  latitude  to  thefe  degrees. 
If  the  magnetic  needle  be  moved  from  the  equa- 
tor, upon  a line  parallel  to  the  magnetic  bar,  at 
each  of  thefe  paralleh  of  latitude,  it  will  point  out 
a dip  of  the  needle,  which  will  be  found  to  agree 

tolerably 
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lokrably  well  with  what  obfervations  have  been 
made. 

As  the  magnetic  bar  in  this  experiment  extends 
beyond  the  circle,  a confiderable  diilance,  it  ap- 
pears by  it,  that  the  magnetic  attradion  of  the 
earth  is  at  it’s  furfacc,  and  not  internal ; and  from 
which  I am  led  to  conjedure,  that  the  magnetic 
vortices  are  not  lolf  at  the  furfaceof  the  earth,  but 
are  extended  as  far  as  our  hemifphcre,  or  as  far  as 
comes  within  the  fphere  of  the  earth’s  attradion. 

,lf  magnetifm  was  not  an  atmorphefic  quality, 
all  magnetic  needles  would  point  to  each  of  the 
magnetic  poles  in  proportion  to  their  diflanccs, 
inverfely,  from  the  needle ; but  this  is  not  the 
cafe,  for  it  is  a fad  well  known,  that  on  board  of 
all  armed  veffels,  where  there  are  great  quanli-, 
ties  of  iron,  the  current  of  polarity  is  deranged 
in  a very  great  degree. 

The  prefent  Admiral  Murray, and  Captain  Pen-, 
rofe,  when  cruifing  off  the  Neas  of  Norway,  found 
that  when  the  fhip’s  head  was  in  Ihore,  it 
made  a difference  of  nearly  a point  in  the  com- 
pafs,  from  what  it  was  when  the  fliip’s  head  was 
off  fliore ; and  as  many  navigators  as  have  been  ac- 
curate in  their  obfervations,  have  taken  notice  of 
the  fame  phenomenon  in  different  parts  of  the 
world.  By  this  remark  it  is  not  meant  to  infinij- 
are,  that  fuch  change  in  the  diredion  of  the  needle 
w as  owing  to  any  effed  that  the  ihorc  had  upon  it, 
but  only,  that  by  being  in  fight  of  the  fliorc,  an 

opportunity 
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<3^portunity  was  had  of  afccrtaining  the  fadh.  For 
although  all  fhores  and  head*Iands  may  have  a ve- 
ty  great  effedl  in  detanging  the  univcrfal  current  of 
the  magnetic  polarity,  yet  it  is  not  to  be  fuppofed 
that  the  change  of  the  pofition  of  a fhip  can 
change  the  polarity  of  any  place,  but  only  fo  much 
of  it,  as  comes  within  the  fphere  of  adlion  of  the 
iron  which  may  be  on  board  of  her. 

After  all  thefc  reafons,  and  what  I have  already 
faid,  namely,  refpedling  the  affinity  between  mag- 
netifm  and  eledlricity,  I will  ftill  venture  a little 
farther,  and  fuppofe  that  magnetifra,  from  the 
fmallnefs  of  it’s  particles,  is  enabled  to  pervade 
every  other  matter  whatfoever;  and  as  every  thing 
that  has  or  may  have  had  any  affinity  with  this 
earth,  mufl:  in  fomc  degree  be  impregnated  with  a 
certain  quantity  of  ferruginous  matter,  how'ever 
fmall  the  quantity  may  be,  and  imperceptible  to 
us ; therefore  every  globule  of  air,  that  is  in  our 
atmofphere,  may  be  fuppofed  to  have  been  in  con- 
ladt  with  the  earth,  and  of  courfe  become  in  fomc 
degree  poflefied  of  every  quality  of  it ; which  is 
evident  from  it’s  carrying  vapours  and  odorous 
quditics,  &c.  into  the  uppermoft  parts  of  the  at- 
mofphere  with  it,  where  it  will  be  adled  upon,  as 
well  as  at  the  furface  of  the  earth,  by  the  magne- 
tic power,  and  every  particle  of  it  will  become 
pofTefled  of  a north  and  fouth  pole,  and  be  ranged 
in  order,  correfponding  to  the  magnetic  meridians; 
fo  that  all  meteors  which  are  occafioned  either  by 

the 
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the  cle(5lric  matter  in  the  atmofphere,  or  by  the 
refledlion  of  the  fun’s  rays,  will  have  a relative 
connedlion  with  thefe  meridians;  and  as  all  meteors 
are  the  caufe  of  a fludluation  in  that  part  of  the 
atmofphere  where  they  are,  which  may  be  occa- 
fioned  either  by  the  expanfion  and  condenfation  of 
the  particles  of  the  air,  or  a difference  in  the  hu- 
midity of  the  different  parts  of  the  atmofphere 
W’hich  pafs  through  them ; therefore  the  magne- 
tic polarity  will  in  fome  degree  be  decompofed  by 
their  concuffionary  fliocks,  and  have  a very  vifible 
effedt  upon  the  magnetic  needle. 


CASE 
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CASE  II. 

» 

^he  Cauje  of  the  Magnetic  Poles  differing  from  the 
, Poles  of  the  Earth, 

IF  the  fun  or  heat  has  the  fame  effedl  upon 
the  magnetic  effluvia,  that  it  has  upon  all  other 
fluids,  the  quantity  contained  in  the  torrid  zone 
will  be  confiderably  lefs  than  in  the  frigid  zones, 
on  account  of  it’s  rarifadlion ; fo  that  the  nearer 
to  the  poles  of  the  earth,  it’s  denfity  will  be  the 
greater,  and  will  there  form  a vortex  of  attra(ftion, 
or  what  is  called  the  magnetic  poles.  By  thefe 
poles,  it  is  not  here  meant,  that  the  magnetic  ef- 
fluvia can  be  coincentered  into  a fmall  point,  but 
that  the  denfity  of  it,  or  what  may  be  called  the 
magnetic  polar  attradion,  increafes  in  power,  in  a 
fort  of  geometrical  progreffion,  the  nearer  to  the 
center  of  thefe  magnetic  vortices.  This  fuppofition 
will  be  accounted  for,  when  treating'of  the  mag- 
netic effed  upon  the  needle  of  the  compafs. 

But  as  the  earth  is  now  underftood  to  be  an 
oblate  fperoid,  and  fuppofed  to  be  flat  about  the 
poles,  therefore  a fluid  current  can  neither  be  re- 
ceived or  difeharged  at  them,  but  at  a greater  dia- 
meter of  the  globe,  which  muft  be  at  fome  dif- 
tance  from  the  true  north  and  fouth  poles,  yv'hich 
will  be  occalioQcd  by  the  tenacity  or  adheflon,  that 

C all 
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all  fluids  have  to  folid  bodies  ; this  would  alfo  be 
the  caufe  of  the  magnetic  poles  being  in  meri- 
dians exadlly  oppofite  to  each  other,  if  it  was  not 
for  their  mutual  attradiion,  which  will  draw  them 
from  oppofite  meridians  to  others,  where  adhe- 
fion  and  their  attradiion  will  be  counterballanced, 
and  their  parallels  of  latitude  eflablifhed  at  that 
time. 


CASE 
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CASE  III. 

The  Caufe  of  the  Magnetic  Poles  changing  their 
Places ; and  whether  they  change  their  Places  from 
Eajl  to  IVe/iy  or  from  IVeJl  to  Eajl. 

AS  the  earth  from  it’s  diurnal  motion,  or  any 
other  moving  body,  cannot  communicate,  or 
give  a force  greater,  nor  even  equal  to  what  it  is 
itfelf  poffefled  of ; and  as  the  motion  of  the  earth 
is  from  wefl:  tp  eaft,  the  fun  alfo  having  an  effeft 
upon  all  fluids,  it  is  but  reafonable  to  fuppofe  that 
the  magnetic  poles  will  not  be  carried  round,  or 
make  a revolution  in  the  fame  time  that  the  earth 
does,  but  will  change  their  meridians  of  longitude 
from  eaft  to  weft,  however  flow  their  motion 
may  be.  , 

Having  proceeded  fo  far  upon  what  may  be  cal- 
led probable  conjecfturCi  it  will  now  be  necelTary 
to  infert  fuch  obfervations  as  have  formerly  been 
made,  and  compare  them  with  what  has  already 
been  faid  refpedting  the  motion  or  change  of  the 
magnetic  poles  from  eaft  to  weft. 
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TABLE  L. 


Variations  of  the  Magnetic  Needle  objerved  ai 

London. 


By  Burrows  in 

_ _ 

1576 

0 / 

II  13  E.  Variatn. 

1612 

6 10 

By  Gunter 

- 

1622 

6 00 

By  Gilbert 

- 

1634 

4 05 

By  Bond 

- 

1657 

0 00 

1 666 

I 33  Weft. 

By  Halley 

- 

1683 

4 30 

1700 

8 oo 

By  Graham 

- 

1722 

14  22 

TABLE 

II. 

Variation  objerved-  at  Paris  in  the following  Tears. 

In  ' 

In 

0 / 

In  ® ' 

1550  8 ooE. 

1698 

7 40W  1713  II  loW 

1580  II  30 

1699 

8 IO 

1716  12  20 

0 

0 

00 

0 

1700 

8 12 

1717  12.  20 

1640  3 00 

1701 

8 25 

1718  12  30 

1 664  0 40 

1702 

8,48 

1719  12  30 

1666  0 00  , 

1703 

9 06 

1720  13  00 

1670  i 3oV^ 

1704 

9 20 

1721  13  00 

1680  2 40 

1705 

9 35 

1722  13  00 

1681  2 30 

1706 

9 48 

1723  13  00 

1683 
1 684 

1685 

1686 

1692 

1693 
1695 
] 696 


3 05 

4 lo 

4 10 

4 30 

5 50 

6 20 

6 48 

7 08 


1707 

.1708 

1709 


10  10 
io  13 
10  15 


1710  10  50 

171 1 10  50 

1712  II  15 

1713  II  12 

1714  ii  30, 


1724  10  00 

1725  13  IS 

1726  1343 

1727  1400 
L728  14  00 


TABLE 
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TABLE  III. 


Variation  of'lhe  Compafs,  injeried  in  the  ’Vranja^ioni 
of  Leipjicky  in  the  Tear  1684. 


Places. 

Times.^ 

Lat. 

Long. 

Variat. 

London 

1580 

0 ^ 

51  32N 

0 f 

0 00 

0 f 

II  15E. 

1622 

6 ooE. 

1634 

405E. 

1672 

2 30W 

Paris 

1640 

48  51N 

3 55E. 

3 ooE. 

1666 

0 00 

168 1 

2 30W 

Dantzick 

1679 

5423N. 

19  00  E. 

7 ooW 

Rome 

1681 

41  50N. 

13  ooE. 

5 ooW 

Byonne 

1680 

40  33N. 

I 20W 

I 20W 

At  Sea 

1682 

43  50N. 

31  30W 

5 30 

C.St.Agufl:inei670 

8 ooS. 

35  30 

5 30E. 

At  Sea 

1675 

34  ooS. 

20  00 

10  30E'. 

St.  Helena 

1677 

16  ooS. 

630 

0 40E. 

At  Sea 

1676 

0 00 

6430  . 

15  30W 

V.Dieman  si 

Id.  1 642 

42  25 

142  ooE. 

0 00 

34  00 

I 20 

0 00 

T A 

BLE  IV. 

Variation  of  the 

Needle  obferved  in  1708. 

Places. 

Latitude.  Longitude.  Variation. 

r\  t r\  » y\  1 

Sardinia 

V V» 

40  ooN.  9 

03E. 

w 

10  coW 

Malta 

35  53 

14 

20 

10  25 

At  Sea 

5 49 

1 21 

33^ 

0 07W 

5 24 

19 

25W 

0 OQ 

Equator  22 

25  W 

O37E. 

2 26S.  23 

25W 

I 05E. 

8 C4  24 

25W 

I 07  E. 

20  2 ] 

['  26 

50W 

8 iiE. 

TABLE 
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TABLE  V. 


Declination  of  the  Magnet  obferved  in  1703,  defcribed 
in  the  Hijiory  of  the  Royal  Academy  of  Paris  1 705. 


Places. 

Latitude. 

Longitude. 

Variation. 

At  Sea 

0 / 

5 40N. 

1 8 25W 

0 / 

1 30W' 

5 20S. 

20  25 

I 00. E 

II  15 

24  40 

I 30 

21  00 

26  25 

6 30 

3440 

8 40 

3 15 

36  20 

7 4SE. 

3 ooW 

36  20 

243s 

13  0 

32  50 

5235 

' 25  30 

22  40 

8035 

15  00 

TABLE  VI. 

Magnetic  Declination  obferved  in  the  Tears  1704 

and  1705, 
Anno  1708. 

inferted  in 

VHifi,  de  V 

Acad.  Roy. 

Places. 

Latitude. 

0 ! 

Longitude. 

n / 

Variation. 

22  OON. 

V 19  25W 

u « 

0 00 

16  ooS. 

2 2 4O 

2 30E. 

18  00 

22  25 

3 08 

23  00 

22  25 

3 10 

28  00 

^9  25 

6 00 

Cape  Bona 
Efpercnza  J 

34  22 

18  45E. 

9toioW 

In  1680 
Mofembeque  ] 

' *5  oS 

40  53 

730 

channel.  \ 

22  23 

0 00 

53  35 

16  00 

15  ooN. 

7035 

1030 

Cape  Cpmerin 

7 5-5 

77  20 

7 30 

Ceylon 

8 32 

81  40 

5 30 

Cape 
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Places.  Latitude.  Longitude.  Variation. 


Cape  Coromand. 
Muritii 

Ifland  Bourbon 
At  Sea 


20  10 
20  50S. 
25  00 
27  15 
33  10 
o 00 

7 57 

3941N. 


34  44S. 


20  00 


57  22 

53  35 

57  35 

56  20 

49  20 

19  20W 

13  54 

31  00  W 

20  32E. 


Ifld.  Afcenfion 
At  Corva 
Cape  Anguillas 
1672 

Diego  Rioz  in 
1670 

prom  obfervations  in  the  tranfadlions 
of  the  Society  of  Jefu.  before  1600 


61  00 


5 00 
21  00 
21  30 

23  30 

2430 

1430 

o 00 

otoiE. 

430W 

2 00 
20  30W 
20  ooE* 


TABLE  VIL 

V^iriation  of  the  Compafs  obferved  in  the  Mediterra- 
nean in  the  Tear  1638. 


Places.  Latitude. 

O t 

Corfica 
Ivica 
Vulcano 
MefTma.in  Sicil 
In  Archipelago 
Conftantinople 


Longitude.  Variation. 


42  N. 

9 50E. 

730E. 

38  50 

j 09 

5 00 

38  27 

15  13 

2 19 

38  07 

16  20 

0 10 

0 oo' 

40 

29  00 

0 00 

TABLE 
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TABLE  VIII. 


Varialious  of  the  Compajsy  ohferved  by  Captain  Cooky 
in  the  7ears  1773,  1774,  I775j  1776,  1778, cwi/ 
1779, 


Latitude.  Longitude. 

New  Zealand. 


43  19^- 
37  50 
36  18 

35  27 
35  19 
34  29 


157  17E. 

149  31 

150 

15037 

150  I 8 

151  15 


34  (or  Botany  Bay)  15 1 23 
33  22 
32  02 

25  34 
21  27 
19  12 
12  38 
9 46 

9 45 

II  iO 

Jlland  Java. 

23  S. 

24  00 
24  00 
28  00 
2 9 00 
3400 

35  30 

Cape  Anguillas. 

Table  Bay  C.  G.  II 


151  40 

152  30 

153  15 
149  03 

Cape  Upllarr. 

143  15 

128  00 
125  48 
119  22 

63  E. 
5 8 00 
5 1 00 
46  00 
43  00 
27  00 
23  00 


Variation. 

O i 

i4toi5E. 

11  20 

3 07 

IO  40 
9 50 

7 55 

8 48 

8 00 
825 

9 IO 
8 20 
6 45 

5 35 

4 09 
o 00 

1 27 \y 

2 44W 

3 w 

IO  00 

12  00 
17  00 
24  20 
2610 
28  15 
24  00 
2230 
2030 


• Lati- 


Latitude. 


70  N 

^938 

66  70 

65  43 
.63  5 8 

59  39 
58  14 

55  12 

53  37 
50  8 

48  44 
40  41 

33  45 
31  08 

2830 

23  54 

20  70 

1945 
1637 
15  25 
1332 
12  2 1 
JI  51 

^55 
6 29 
423 

3 45 
2 40 
1 14 

051 

0 07 

1 13  s 

2 48 

3 37 

4 22 
5 oa 
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Longitude. 

Variation. 

C ' 

0 * 

163  24W 

30  21  E 

164  II 

31  00 

167  55 

2750 

170  34 

27  5S 

165  48 

26  25 

149  08 

22  54 

139  19 

2440 

135  00 

23  29 

134  53 

20  32 

4 40 

20  36W 

5 00 

2238 

II  ro 

22  27 

1450 

18  07 

15  30  ‘ 

1743 

17  00 

14  00 

18  20 

15  04 

20  03 

1435 

2039 

13  II 

22  50 

1033 

23  36 

9 15 

2345  . 

925 

23  54 

948 

2405 

8 19 

22  50 

858 

2005 

9 44 

21  02 

9 01 

22  34 

8 27 

24  10 

7 42 

26  02 

5 35 

27  10 

4 59 

27  00 

427 

28  58 

3 12 

2937 

2 52 

30  H 

2 14 

30  29 

2 54 

3140 

I 26 

D 

Lati 

26  A 
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Latitude. 

Longitude. 

Variation 

Cl  / 

0 ' 

0 / 

6 00  S 

32  50W 

0 06W 

645 

3330 

0035  E 

7 50 

34  20 

0 07W 

843 

3420 

0 15W 

9 or 

3450 

0 44  E 

10  04 

34  49. 

0 38W 

12  40 

34  49 

I 12  E 

f 

13  23 

34  49 

, I 01 

14  1 1 

34  49 

I 09 

15  33 

3440 

I 15 

16  12 

35  20 

2 04 

1830 

35  50 

3 02 

20  08 

3601 

5 26 

2137 

36  09 

3 24 

24  17 

3608 

3 24 

2647 

34  27 

3 44 

28  19 

32  20 

I 58 

3025 

26  28 

237 

33  43 

16  36 

444W 

35  37 

930 

5 51 

38  52 

23  20 

2 12 

4036 

I7334E 

1347  E 

42  04 

167  32 

13  17 

4841 

'69  10 

2739W 

TABLE 
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TABLE  IX. 


DecUnaiton  ob/erved  in  London  at  different  Times. 


Yrs.  Variations. 


Yrs.  Variations. 


1576 

1580 

1612 

1622 

1633 

1634 
1657 

1665 

1666 
1672 
1683 
1692 
1700 
1717 


>Eaft. 


6 

1115*' 

IT  II 
6 10 
6 00 

405 

405. 

0 00 

1 22^ 

1 35 

2 30 
4 30  >Wefl:. 
6 00 
8 00 

lo  42, 


1724 

1725 

1730 

1735 

1740 

1745 

1750 

1761 

1765 

1770 

1774 

^775 


1145 
1 1 56 
1300 
14  16 

1540 

'6  53 

'7  54 

19  12 

20  00 
2035 
21  03 
21  30 


>We{l. 


TABLE  X. 


Variation  of  the  Compaf  obferved  by  Captain  Blight 

in  1788. 

Latitude.  Longitude.  Variation. 


O / O / 

20  44S  31  I5W 

25  56  36  29 

29  38  41  44 

Eait  of  Terra  del  Fuego. 

60  24  75  54 

39  51  26  II 

3530  521 

Simon’s  Bay, C.  G.  Hope. 
1847  1S33E/ 

D 2 


o 00 
3 00  E 
7 13 

21  23 

27  09 

3 07 
II  35W 

22  28 

Lati- 
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Latitude. 

Longitude. 

Variation. 

<5  / 

0 / 

0 f 

,36  28  S 

39  00  E 

30  34W 

44  16 

122  07 

6 23 

43  56 

. 133 

I 38E^ 

Penguin  at  V. 

Dieman’s. 

f 

8 29  E 

43  21 

147  33 

47  44 

179  07 

17  00 

40  21 

145  W 

7 45 

24  13 

131  43 

5 19 

17  50 

147  36 

5 00 

Ifland  Maitia, 

5 36 

18  50  160 

TABLE  XL 

8;  14 

Variation  ohferved  in 

1791. 

Latitude. 

Longitude. 

Variation. 

26  14  N 

16  40  W 

19  00  W 

336 

1742 

15  30 

143 

20  18 

1330 

37  3«  S 

25  48  E 

27  14 

37  57 

66  05 

23  36 

3847 

77  15 

1949 

40  27 

12835 

12  20 

43  46 

144  40 

305E 

43  21 

147  30 

4 43 

47  44 

179  09 

13  39 

4431 

192  07 

10  22 

3442 

141  18W 

5 52 

3045 

136  22 

5 51 

21  40 

143  10 

6 00 

18  30 

17836  E 

II  20 

13  27 

167  20 

10  21 

1343 

15936 

lo  10 

II  36 

149  10 

7 

927 

1 44  46 

6 30 

* Capt.  Bligh  remarked  “ That  in  1780,  on  board  the  Re- 
folution,  in  Lat.  44°23' South, Long.  i3i°28'Eaft,  the  Varia- 
tion was  obferved  6“oo'  W.  which  is  a remarkable  difference.*' 
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From,thefe  tables  of  obfervations  of  the  va- 
riation of  the  compafs,  it  appears  that  it  is  per- 
petually changing;  fo  that  what  the  variation  is 
this  year  at  London,  or  any  other  place,  will  not 
be  the  fame  the  next  year. 

It  alfo  appears  that  the  variation  increafes  for 
a number  of  years,  and  then  decreafes  again  to 
nothing,  and  then  changes  from  eaft  to  weft,  and 
from  weft  to  eaft.  It  is  alfo  evident,  that  there 
are  tw'o  lines  of  no  variation,  the  one  originating 
at  the  northern  magnetic  vortex,  or  pole,  and  pro- 
ceeding towards  the  fouth,  which  has  w^eft  varia- 
tion on  the  eaft,  and  eaft  variation  the  weft  fide 
of  it.  The  other  line  of  no  variation  originates 
at  the  fouthern  magnetic  vortex,  and  proceeds 
towards  the  north,  until  it  is  loft  in  the  nordiern 
one,  and  has  weft  variation  on  the  weft  fide  of  it, 
and  eaft  variation  on  the  eaft. 

The  next  thing  to  be  taken  notice  of  from 
thefe  tables  of  obfervations  will  be,  to  find  where 
thefe  lines  of  no  variation,  or  any  one  of  them 
was  w'hen  firft  taken  notice  of,  and  to  trace  it 
down  to  the  prefent  time. 

In  theyear  1638,  the  line  of  no  varia- 

tion w'as  obferved  to  be  at  Conftantinople,  which, 
is  in  the  longitude  of  2 8°57'  eaft  from  London  ; 
at  that  time  there  was  eaft  variation  all  over  the 
Mediterranean  Sea,  as  well  as  at  London  and 
Paris  {Taiks  lyiind  2);  from  which  it  appears,  that 

the 
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the  line 'of  no  variation  with  eaft  variation  on  the 
weft  fide  of  it,  and  weft  variation  on  the  eaft  Tide 
of  it,  at  that  time  pafled  through  Conftantinople 
towards  the  north,  keeping  to  the  Eaft  of  Lon- 
don and  Paris. 

By  Tables  i,  2,  and  9,  it  appears  that  this  line 
of  no  variation  was  obferved  to  be  at  London  in 
the  year  1657,  and  not  at  Paris  until  the  year 
1666.  If  this  really  had  been  the  cafe,  the 
lines  of  no  variation  at  that  time  would  appear  to 
be  moving  from  weft  to  eaft.  But  if  we  take  in- 
to confideration  the  variety  of  obfervations  which 
prove  the  contrary,  we  muft  impute  this  mif- 
take  to  the  difference  in  the  inftruments,  by 
which  the  obfervations  were  made  at  London  and 
Paris,  at  that  time  ; for  every  man,  who  is  ac- 
quainted with  nautical  affairs,  well  knows  that  he 
can  feldom  get  tw'o  compaffes  that  will  perfectly 
agree  for  any  length  of  time,  but  will  differ  fome- 
cimes  four  or  five  degrees.  Thefe  inftruments  at 
prefent  have  got  to  a very  high  degree  of  imper- 
feeftion,  which  fhall  be  taken  notice  of  in  it’s  pro- 
per place.  But  to  proceed : 

By  Tables  i,  2,  3,  and  9,  it  does  appear,  that 
the  variation  has  been  incrcafing  at  London  and 
Paris,  ever  fince  the  year  1666  (until  very  late), 
which  w ould  not  have  been  the  cafe,  if  the  lines 
of  no  variation  had  advanced  from  the  weft  to- 
wards the  eaft;  for  at  Dantzick  in  the  year  1679, 

which 
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which  is  19  degrees  eafl:  from  London,  the  varia- 
tion was  obferved  to  be  7 degrees  weft,  and  at 
Rome  in  1681  the  variation  was  obferved  to  be 
5 degrees  weft.  At  London,  in  the  year  1683* 
which  is  two  years  later,  the  variation  was  only 
4®  30'  weft  ; and  at  Byonne,  which  is  to  the  weft  ward 
of  London,  it  was  i®  20'  weft:  fo  that  it  is  evident, 
that  the  line  of  no  variation,  with  w'ell  variation  on 
the  eaft,  and  eaft  variation  on  the  weft  fide  of  it* 
was  at  that  time  to  the  weftward  of  London,  and 
that  the  increafe  was  from  the  eaft. 

By  Tables  5,  and  6,  in  about  the  year  1705, 
we  fhall  find  the  fame  line  of  no  variation  crof- 
fing  the  equator  in,  or  nearly  about  the  longitude 
of  20®  weft.  In  the  year  1776,  it  appears  to  be  to 
the  weftward  of  33®  upon  the  equator  (fee  Ta- 
ble 8). 

On  the  I 8th  of  February,  1791,  Captain  Bligh 
remarked,  that  “ In  the  courfe  of  this  day’s  run,  the 
variation  changed  from  weft  to  eaft.  According 
to  our  reckonings,  the  true  and  magnetic  meridians 
coincided  in  latitude  20^44'  S.  and  longitude  of 
3 1 5'  W." 

Alfo  in  his  narrative,  page  44,  he  fays,  In  lati- 
tude 44"  16' S.  longitude  122®  07' E.  I obferved  the 
variation  of  the  compafs  to  be  6^23'  weft.  1 had 
no  opportunity  to  obferve  it  again  till  in  the  lati- 
tude 43®  56',  long.  133  °i6'E.  when  it  was  i®38'li. 
fo  that  wc  had  pafied  the  line  of  no  variation. 


In 
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In  1780,  on  board  the  Refolution,  in  latitude 
' 44'>23'S.  and  longitude  131°  28' E.  the  variation  was 
obrerved  6°oo'  weft,  which  is  a remarkable  diffe- 
rence.” 

As  thefe  obfervations  were  all  made  in  nearly 
the  fame  latitude,  it  will  only  be  neceffary  to  in- 
quire what  the  difference  of  longitude  was.  Now 
if  the  variation  6^23'  W.  be  added  to  i°38'  E.  it 
will  make  8°  01'  for  the  quantity  of  variation  con- 
tained between  the  longitudes  of  I22®07'and  13^16'. 
The  difference  of  thefe  longitudes  is  11°  09'. 

Then  as  8°  01',  the  quantity  of  variation,  is  to 
ii°09'the  difference  of  longitude,  fo  is  i°38' to  2^37 
which  being  fubtradled  from  133°  16'  leaves  130^39'; 
or  if  2"  37'  be  fubtraefted  from  11*09',  the  difference 
of  longitude, and  the  remainder  8^32'  added  to  the 
longitude  122®  07',  it  w ill  make  130^39' for  the  lirie 
of  no  variation  in  the  year  1791. 

Then  as  8°oi':  ii°C9  • • 6°oo':  6°  21' ; which  being 
added  to  131°  2 8' gives  137°  49' E.  longitude  for  the 
Fine  ofno  variaiion  in  that  latitude,  in  the  year  178Q; 
which  makes  a difference  of  7°  10'  from  the  eaft  to- 
w’ards  the  weff,  in  eleven  years,  which  is  a very 
great  difference  indeed  in  fuch  a fhort  fpace  of 
time,  and  incontcftibly  proves  that  the  magnetic 
poles  change  their  place,  and  move  from  eaft  tp 
weft,  but  not  with-aiq  regularity. 

1 hefe  irrcgulaiitics  in  the  progreflion  of  the 
magnetic  poles  may  be  occafioned  by  the  fuperipr 
r magnetifm 
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magnetifm  that  all  headlands,  which  are  near  the 
the  poles,  are  polTelFed  of  in  proportion  to  the 
fea.  It' may  be  foppofed  that  Van  Dieman’s 
Land,  or  fome  ifland  to  the  fouthward  of 
it,*  has  retarded  the  fouthern  magnetic  pole  in 
it’s  progrefs,  and  has  kept  it  nearly  ftationary  for 
a number  of  years;  for  at  this  time  it  is  about  26° 
or  30°  degrees  behind  the  oppolitc  meridian  of 
the  northern  magnetic  pole.  However,  by  Capt. 
Bligh’s  obfervations,  it  appears  to*  be  advancing 
now  with  confiderable  rapidity,  and  it  may  be  fup- 
pofed  that  it  will  continue  to  do  fo,  until  it  comes 
in  contiguity  of  fome  land  in  the  South  Sea,  or 
perhaps  to  the  meridian  of  Cape  Horn,  and  there 
again  be  flationary,  or  nearly  fo  for  fome  time. 
See  Reajons  in  Cafe  II. 

CASE 


• This  fuggefts  to  me  an  idea,  that  there  is  a body  of  land 
beginning  at  about  the  latitude  of  70  degreies  South,  and  lon- 
gitude of  about  135  or  140  degrees  Eaft  ; and  ftretching  acrofs 

towards  the  latitude  of  about  75  degrees,  and  longitude  of 

% * 

about  150  degrees  Weft. 
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CASE  IV. 

/ 

Of  the  Effe^  of  the  Magnetic  Effluvia  upon  the  Needle 
of  the  Cornpafs  in  all  Parts  of  the  Glohe^  with  re^ 
fpe^  to  the  Variation. 

AS  there  has  not  hitherto  been  any  method  of 
proving  in  what  manner  the  magnetic  efflu- 
via ad;  upon  the  magnetic  needle  or  fteel,  any- 
thing that  can  be  faid  upon  it,  muft  be  partly  com- 
parative; of  courfe  we  muft  refort  to  the  earth, 
which  being  in  all  parts  partly  compofed  of  iron, 
or  ferruginous  matter,  which  is  the  only  vifihle 
thing  that  the  magnetic  effluvia  have  any  affinity 
with,  or  apparently  any  effeB  upon,  therefore  the 
earth  muft  be  underftood  to  be  a magnet ; for  in 
fad,  every  part  of  it  is  poftefted  of  that  quality, 
in  proportion  to  the  diftance  from  the  magnetic 
poles,  that  is,  the  magnetic  power  of  each  of 
thefe  poles  increafes  as  it  is  approached,  and  de- 
creafes  as  it  is  receded  from.  I am  alfo  of 
opinion,  that  every  part  of  the  globe,  that  is  com- 
pofed of  water,  is  poffelfed  of  lefs  magnetifm,  than 
that  part  which  is  compofed  of  earth  ; therefore  all 
high  promontories  or  headlands  that  jut  far  out 
into  the  deep  ocean,  fuch  as  Van  Dieman’s  Land, 
Cape  ol  Good  Hope,  and  Cape  Horn,  will  have 
a luperior  magnetic  powej:  to  the  feas  that  are  at 

fome 
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fome  diftance  from  them,  which  will  be  the  caufc 
of  the  variation  in  the  vicinity  of  them,  being 
greater  at  one  time,  and  lefs  at  another,  than  it 
ought  to  be,  becaufe  they  will  repel  that  end  of  the 
needle,  which  is  poflefled  of  the  fame  fort  of  mag- 
netifm,  and  attracfl  the  oppofite;  for  every  needle 
that  is  made  magnetic,  when  hung  at  liberty,  will 
turn  the  end  that  received  the  northern  polarity  to 
the  fouth,  and  the  end  that  received  the  fouthern 
polarity  to  the  north. 

It  is  a matter  of  very  little  confcqiience  to  us, 
which  ever  way  the  magnetifm  aflfedls  the  needle : 
whether  the  fmallnefs  of  it*s  particles  enables  it  to 
enter  into  the  iron,  and  form  proper  channels  for 
itfelf  or  not,  has  not  yet  been  determined. 

It  is  certain  that  every  part  of  it  is  poffefled  of 
both  polarities  ; for  if  it  is  broke  into  pieces,  each 
part  of  it  is  inftantly  poffelTed  of  a north  and  fouth 
pole,  and  an  equator  at  nearly  equal  diftance  from 
them;  and  the  manner  of  the  magnetic  fluid  aefting 
upon  it,  is  not  more  wonderful,  than  colours  be- 
ing carried  through  a lens  in  optics. 

As  the  polarity  of  the  needle  has  been,  and  ft  ill 
is,  of  the  greateft  importance  of  any  difeovery  hi- 
therto made,  yet  as  that  polarity  in  moft  parts  of 
the  globe  differs  from  the  true  pole  of  the  earth, 
as  well  as  continually  changing,  it  will  be  necefla- 
ry  to  explain  the  caufe  of  this  phenomenon,  and  al- 
fo  to  point  out  a method  of  afeertaining  the  quan- 
tity of  that  deviation  in  all  latitudes  and  longi- 

E 2 tudes 
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tudes  at  any  time;  for  which  purpofe,  fuppofc 
pi.  2y  to  be  the  north  and  fouth  hcinifphcres*  which, 
are  laid  down  from  the  chord  line  of  a globe,  whofc. 
diameter  is  equal  E.  W.  This  is  necelfary,  that, 
the  proper  diftance  from  the  poles  may  be  prderv-^ 
cd  at  any  part  upon  the  meridians.^  The  double, 
lines,  marked  o.  o.  is  the  meridian  of  London, 
All  the  meridians  are  10  degrees  from  each  other,, 
and  are  numbered  lo,  20,  &c.  to  180°  call  and, 
weft  upon  the  equator.  N.  the  north  pole,  S.  the, 
fouth  pole.  ; 

From  the  preceding  tables  of  obfervat ions,  the, 
fouthern  magnetic  pole  is  laid  down  in  the  latL 
tude  of  65®,  and  longitude  of  130®  eaft;  the  nor- 
thern one,  in  latitude  71®,  and  longitude  80®  weft, 
from  obfervations  which  I made  in  July  laft,  on 
board  of  his  Majefty’s  fliip  Providence,  in  her  paf- 
fage  from  Jamaica. 

Now  fuppofe  the  hemifpheres  are  turned  round, 
until  the  meridian  of  London  coincides  at  the  equa- 
tor in  a ftrait  line,  then  it  will  be  evident,  that 
the  meridian  of  the  magnetic  poles  will  cut  the 
true  meridian, 'at  about  the  latitude  of  13®  fouth, 
which  will  be  the  only  place  upon  the  meridian  of. 
London,  where  the  needle  of  the  compafs  will 
point  to  both  the  magnetic  poles ; for  upon  any 
other  latitude  farther  north  or  fouth,  it  will  point 
to  neither,  but  to  each  in  proportion  to  their  dif- 
tance, and  the  variation  be  increafed  accord- 
ingly. 


Suppofe 


/ / ''.‘id 
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Suppofe  at  London.  If  the  lines  A,  and  B,  be 
drawn  from  the  latitude  of  fii®  through  the. 
magnetic  poles,  the  angle  contained  between  the 
true  meridian  and  the  line  A,  will  be  7°30',(Which 
being  fubtraefted  from  i2°30'  ('the  angle  at  which 
the  magnetic  meridian  cuts  the  true  meridian,  or 
meridian  of  London)  leaves  a difference  of  5®, 
which  being  fubtradled  from  29^30'  (the  angle 
contained  between  the  true  meridian  and  the  line 
will  leave  24^30'  for  the  variation  of  the  com- 
pafs  at  London. 

The  variation  may  be  found  by  thefe  hemifphcrcs 
in  the  fame  manner,  for  any  other  latitude  and 
longitude;  but  as  it  has  already  been. obfer ved, 
that  all  headlands,  &c.  have  a very  great  effedt 
upon  the  current  of  magnetic  polarity  ; thefe  he- 
mifpheres  will  not  anfvver  with  that  accuracy  that 
is  neceffary  for  calculating  the  variation  at  ail 
parts  of  the  world,  on  account  of  the  irregularity 
of  the  attraflion  and  rcpulfion  of  different  parts  of 
it.  But  if  what  may  be  called  the  fuperior  or  per- 
manent magnetifm  of  thefe  parts  be  once  known, 
the  quantity  may  be  either  added  to,  or  fubtracued 
from  the  variation  given  by  thefe  hcmifpheres,  ac- 
cording to  it’s  quality ; for  inftance,  upon  the  caft 
and  fouth  of  the  Peninfula  of  South  America,  it 
appears  that  the  land  is  poffeffed  of  a very  fuperior 
magnetic  power,  w hich  attradls  the  fouth  end  of 
the  magnetic  needle,  and  is  the  caufc  of  the  very 
great  oblique  in  the  line  of  no  variation,  and  at 

the 
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theprefcnt  keeps  it  confiderably  to  the  eaftward 
(in  the  fouthern  hemifphere)  of  what  it  ought  to 
at  this  time. 

By  thefe  hemifpheres,  it  will  be  very  eafy  to 
conceive  the  caufe  of  the  variation  increafing,  or 
decreafing  more  in  one  lo®  of  longitude,  than  in 
another  longitude  of  the  fame  number  of  degrees; 
for  when  the  magnetic  poles  are  brought  to  be  in 
about  90°  of  eaft  or  weft  longitude  from  any  me- 
ridian, 10°  eaft  or  weft  from  that  meridian  will 
make  but  very  little  difference  in  the  angle  of  meet- 
ing of  the  magnetic,  and  true  meridian ; but  the 
reverfe  will  be  (for  inftance)  in  about  the  longi- 
tude of  70°  weft,  where  the  magnetic  poles  will  be 
near  the  fame  meridian,  10®  eaft  or  weft,  will  make 
a.  difference  in  the  variation  of  nearly  as  much. 


CASE 
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CASE  V. 

The  Dip  of  the  Magnetic  Needle. 

IN  Cafe  I.  fome  notice  was  taken  of  the  dip  of  the 
needle ; bur  to  explain  that  phenomenon  more 
fully,  it  will  be  necelTary  to  refer  to  pi.  3,  which  is 
laid  down  upon  the  fame  principle  as  fig.  3,  in  pi. 
I,  with  refpe^ft  to  the  quantity  of  the  dip  of  the 
needle. 

S.  and  N.  the  true  north  and  fouth  poles  of  the 
earth. 

M.  and  P.  centers  of  the  magnetic  hemifpheres. 
M.  the  northern  one,  and  is  laid  down  in  latitude 
of  about  71°,  and  longitude  of  about  80®  weft. 
P.  the  fouthern  one,  and  is  in  about  the  latitude  of 
65°,  and  longitude  of  about  130°  caft. 

The  double  line  extending  between  the  true 
north  and  fouth  poles,  which  is  divided  into  de- 
grees, and  marked  10,  20,  &c.  is  the  meridian  of 
London. 

The  double  line  extending  between  the  magne- 
tic poles,  is  the  magnetic  meridian,  and  is  divided 
into  degrees,  and  marked  ii,  22,  33,41,  &:c. 
correfponding  to  the  dip  of  the  needle  at  the 
different  diftanccs  from  thefe  poles. 

The  outfide  circle,  which  is  marked  10,  20, 
j^c.  to  i 8o'^  eaft  and  weft,  is  the  equator ; the 

fniall 
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fmall  lines  correfponding  to  it  and  the  true  poles, 
are  parallels  of  latitude  for  every  ten  degrees. 

The  black  lines,  marked  A,  A,  is  the  magnetic 
equator;  the  fmall  lines  correfponding  to  it  and 
the  magnetic  poles,  are  parallels  of  the  dip  of  the 
needle. 

The  dip  of  the  needle  is  the  quantity  of  incli- 
nation which  one  end  of  the  magnetic  needle  points 
below  the  horizon  : or,  more  properly,  the  angle 
at  which  it  cuts  the  horizontal  level  when  fufpend- 
ed,  and  at  liberty  to  traverfc  in  the  current  of  the 
magnetic  polarity. 

It  has  been  found  by  experience,  after  a 
piece  of  fteel,  or  a needle  made  for  the  purpofe, 
has  been  equally  divided  and  ballanced  upon  it’s 
center,  and  then  made  magnetic,  that  in  north  la- 
'titude,  the  north  end  of  the  needle  points  below 
'the  level  of  the  horizon,  and  in  fouth  latitude,  the 
fouth  end  of  the  needle ; that  is  to  fay,  in  all  lati- 
tudes north  and  fouth  of  the  magnetic  equator. 

As  at  prefent  we  have  not  any  inflrument  by 
which  the  dip  of  the  needle  can  be  afeertained  at 
fea  with  any  degree  of  accuracy,  and  as  no  trial 
has  been  made  with  the  inOruments  at  prefent  in 
ufe,  upon  any  particular  meridian  of  longitude,  or 
upon  any  of  the  lines  of  no  variation,  for  the  pur- 
pofe of  determining  the  dip  of  the  needle,  we  muft 
at  prefent  rely  upon  fuch  obfervations  as  have 
been  made  tranfiently,  in  different  voyages,  which 
have  been  performed  at  different  times  for  diffe- 
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ent  purpofes,  although  they  are  not  to  be  de- 
pended upon  with  any  certainty,  more  particular- 
ly as  w’e  find  by  comparing  the  obfervations  made 
at  nearly  the  fame  place  and  time,  by  different  na* 
vigators,  difagreeing  upwards  of  20  degrees  : how- 
ever, if  we  take  them  upon  an  average,  they  will 
nearly  agree  with  the  dip  laid  down  in  pi.  3,  which 
is  upon  the  principle  of  fig.  3,  in  pi.  i.  By  this 
dip  we  are  to  underhand  the  courfe  of  the  magne- 
tic current  of  attradlion  and  repulfion  wdth  refped; 
to  the  earth,  the  needle  handing  nearly  in  the  fame 
direction  as  is  reprefented  * in  fig.  pi.  i. 

When  this  treatife  was  begun  to  be  written,  it  was 
not  intended  to  take  any  notice  of  the  dip  of  the 
needle,  as  it  was  not  conceived  that  it  could  be 
applied  to  any  ufe  in  navigation  ; but  as  the  the- 
ory of  magnetifm  could  not  be  wtH  explained 
w'ithout  it,  it  has  opened  a field  of  information, 
which  it  muh  be  owned,  was  not  expecfled. 

The  firh  thing  that  attradls  particular  attention 
in  pi.  3,  is,  that  the  magnetic  equator  takes  in  the 
whole  of  the  ecliptic,  and  interfedls  the  true  equa- 
tor in  the  fame  manner  as  the  zodiac. 

The  next  is,  that  in  the  longitudes  where  the 
variation  of  the  needle  changes  the  leaf!:,  the  dip 
changes  the  mold ; and  in  the  longitudes  where 
the  variation  changes  the  mofi,  the  dip  of  the 
needle  changes  the  leaft. 

F 


• By  the  dotted  lines. 
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Alfo  the  intermediate  circles  which  correfpond 
to  the  magnetic  poles,  and  run  parallel  to  the  mag- 
netic equator,  flicvv  the  quantity  of  dip  in  all  the 
different  latitudes  and  longitudes  through  which 
they  run. 

If  the  dip  of  the  needle  be  wanted  to  be  known 
for  any  latitude  and  longitude,  extend  the  compaf- 
fes  from  the  place,  to  the  neareif  magnetic  pole, 
and  turn  them  from  the  place  to  the  magnetic  me- 
ridian, which  will  fhew  the  quantity  of  dip  for 
that  place. 

Suppofe  the  dip  be  wanted  to  be  known  for  the 
latitude  of  15®  N.  and  longitude  of  47°  W. 

Firft  mark  the  place  as  at  B,  which  is  • done  by 
drawing  the  meridian  from  47°  the  longitude  to 
N.  the  true  North  Pole;  extend  the  compaffes  to 
the  latitude  15^^,  and  turn  them  round  until  they 
interfed;  the  meridian  of  47®;  then  extend  the 
compafles  from  that  place  to  the  magnetic  pole 
M.  and  turn  them  until  they  come  to  the  mag- 
netic meridian,  where  they  will  fall  upon  61°  for 
the  dip  fought.  See  -pL  3. 

Suppofe  at  fea  in  the  Atlantic,  in  the  latitude 
of  30°  N.  the  dip  of  the  needle  be  found  to  be 
68®,  what  is  the  longitude? 

P.xtend  the  compaffes  from  the  magnetic  pole 
M,  to  68'  on  it’s  meridian,  and  turn  them  until 
they  interfed  the  parallel  30  of  latitude,  w-hich 
will  be  at  C,  or  about  35®  well  for  the  longitude. 

Nothing  fliews  the  Supreme  Archited  in  a more 
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exalted  point  of  view,  than  the  fimplicity  of  his 
works,  and  that  they  may  be  all  made  fubfervient 
to  our  ufe,  when  once  we  have  got  a juft  concep- 
tion of  them;  but  more  particularly  the  fubjedl  of 
which  we  are  treating.  By  it  He  enables  us  to  be- 
hold his  works,  and  our  fellow  creatures,  in  all  the 
different  corners  of  the  world, from  the  moft  uncuU 
tivated  ftate  of  nature,  to  the  moft  unproved  and 
polifhed  in  manners  ; to  colonize  and  carry  on 
commerce  for  our  benefit  and  happinefsjftirring  up 
our  minds  to  adlivity  and  induftry  ; above  all,  ex- 
panding our  ideas,  and  giving  us  a juft  fenfe  of  his 
greatnefs  and  government  of  this  world,  filling 
our  hearts  with  gratitude  and  adoration  for  his 
goodnefs  in  placing  us  over  all  his  other  creatures 
in  it. 

I hope  that  I fliall  be  excufed  for  this  fhort  di- 
grefiion,  it  being  only  the  refult  of  my  feeling, 
when  I conceived  that  the  longitude  might  be 
found  by  magnetifm  (with  the  improvements 
which  1 have  made  upon  it)  without  any  trouble 
or  calculation,  and  with  as  much  certainty  at  lea, 
as  any  other  way  now  in  ufe ; which  ffiall  be  more 
fully  taken  notice  of  after  a defeription  of  what  my 
improvements  arc. 

Upon  the  foregoing  principles  I have  calculated 
my  tables  of  the  variation  of  the  compafs,  for 
the  Atlantic  ocean,  or  from  the  cc]uator  to  the 
latitude  of  6o°  N.  and  from  the  meridian  of  Lon- 
don, to  the  longitude  of  90^^  W.  for  every  fc- 
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cond  degree  of  latitude,  and  every  degree  of  lon- 
gitude. Tables  of  the  fame  fort  for  the  fouthern 
hemifphere  will  be  calculated  and  publifhed  as 
foon  as  time  and  circumftances  will  permit. 

If  the  magnetic  poles  moved  with  any  regula- 
rity from  eaft  to  weft,  or  from  weft  to  eaft,  thefc 
tables  would  be  perpetual ; for  if  the  magnetic 
poles  in  twenty  years  changed  their  places  lo®  to 
the  weftward,  it  is  evident  that  the  wdiole  of  the 
magnetic  meridians  would  be  carried  round  alfo  ; 
fo  that  the  variation  which  is  at  London  at  this 
prefent  time,  would  in  the  year  1813  be  found  10? 
to  the  weftward,  and  the  variation  which  is  now 
in  longitude  of  10®  eaft,  would  then  be  at.  London. 
By  the  fame  rule,  the  prefent  tables  may  be  con- 
tinued without  being  recalculated.  Although  it  is 
very  clear  from  the  preceding  tables  of  obfer- 
yations,  that  the  magnetic  poles  change  their 
places  from  eaft  to  weft ; yet  it  does  not  appear 
that  either  of  them  does  lb  with  a fteady  uniform 
motion,  but  the  reverfe  ; the  northern  magnetic 
pole  having  receded  from  the  European  continent, 
to  the  continent  of  America,  in  a very  ftiort  time, 
but  is  now  more  ftationary  ; the  one  to  the  fouth 
has  for  a long  time  been  ftationary  to  the  fouth  of, 
or  at  the  meridian  of  Van  Dieman’s  Land,  but  is 
at  prefent  receding  from  it  to  the  weft,  at  the 
rate  of  about  42'  in  the  year,  See  Bligh’s  obfer^. 
yations. 
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As  we'Can  only  judge  of  the  future  by  the  time 
pafl-,  it  does  not  appear  poffible  that  any  fixed 
period  of  time  can  be  determined  upon  for  a revo- 
lution of  either  of  the  magnetic  poles  ; therefore 
candour  will  not  permit  me  to  fay,  that  thefe 
table's  of  the  variation  may  be  depended  upon 
for  any  confiderable  time.  However  that  is  a 
matter  of  very  little  confequence,  as  the  princi- 
ple upon  which  they  are  calculated  is  very  plain 
and  fimple,  they  may  be  revifed  every  third  or 
fourth  year,  according  as  it  may  be  found  from 
obfervations  (taken  in  high  latitudes)  that  the 
magnetic  poles  change  their  meridians  of  longi- 
tude. 

From  the  tables  of  the  variation  of  the  compafs 
it  is  plain,  that  if  the  latitude  and  longitude  of 
any  place  be  known,  the  variation  may  be  found 
in  them.  On  the  left  hand*  fide  of  the  tables  find 
the  latitude,  and  on  the  top  the  longitude,  and  in 
the  common  angle  of  meeting  w'ill  the  variation 
of  the  compafs  at  that  place  be  found. 

If  the  latitude  and  variation  are  known  in  any 
quarter  of  the  giobc,  find  the  latitude  as  before, 
and  in  that  parallel  of  latitude  the  variation,  and 
right  over  it  on  the  top  of  the  table  will  be  found 
the  longitude  of  that  place. 

It  may  be  objcdicd,  that  liitle  dcpendance  can 
be  placed  in  thefe  tables  for  finding  the  longi- 
tude, bccaufe  the  variation  can  only  be  obtained 
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with  any  tolerable  degree  of  accuracy  in  the 
mornings  'and  evenings  ; and  in  our  Channel  in 
the  months  of  December,  January,  and  February, 
the  fun  is  feldom  feen  until  nine  or  ten  o’clock 
A.  M.  which  is  too  late  for  taking  an  azimuth. 
That  when  the  fun  is  to  be  feen,  very  often  the 
horizon  is  not  to  be  got,  and  even  then  it  varies  ac- 
cording to  the  denfity  of  the  atmofphere  ; that  the 
beft  of  compafles  differ  confidcrably ; that  the 
amplitudes  are  but  momentary,  and  the  oblique 
angle  that  the  fun’s  courfe  cuts  the  horizon  at,  fo 
great,  in  all  high  latitudes,  that  they  are  not  to  be 
depended  upon ; that  an  error  in  fetting  down  a 
figure  in  the  calculations,  &c.  are  objec^fions  that 
hold  good  with  rcfpecl  to  the  prefent  mode  of  ob- 
taining the  variation  at  fea,  by  the  compafs  in 
prefent  ufe. 

But  to  obviate  all  thefe  objedfions,  I have  con- 
ffruded  an  inflrument  which  exadtly  fhews  the 
variation  of  the  compafs  at  any  time  of  the  day, 
from  fix  o’clock  in  the  morning  until  fix  in  the 
evening,  when  the  fun  is  vifible,  without  any 
calculation  whatever,  upon  the  following  agrono- 
mical principles  ; fee  plate  4. 

Plate  4 reprelcnts  an  upper  hemifphcre  of  the 
globe  cut  horizontally  north  and  fouth,  and  in_ 
verted  or  turned  outlide  in.  The  degrees  are  mark- 
ed upon  the  outlidc  lim,  from  the  equator  to  the 
,polcs.  The  ecliptic  is  marked  with  lines  parallel 

to 
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to  the  equator  for  every  degree  from  it,  to  23-i 
north  and  fouth.  The  oblique  line  marked  with 
the  figns,  reprefents  the  zodiac.  I.  The  axis  or 
poles.  The  meridan  lines  are  each  15*^  diftant 
from  each  other,  which  fhews  the  fun’s  place  in 
the  figns,  &:c. 

The  infirument  is  confirufled  upon  the  prin- 
ciples of  this  plate,  and  fixed  to  the  upper  part  of 
a compafs-box,  with  their  points  north  and  fouth, 
See.  parallel  to  each  other;  the  folar  part  is  fo  con- 
trived that  it  always  has  a level  with  the  hori- 
zon. 

Suppofe  the  infirument  be  placed  upon  the 
equator  on  the  21  ft  day  of  March,  or  when  the 
fun  has  no  declination,  at  fix  o’clock  in  the 
morning  ; turn  it  until  the  ray  of  the  fun  pafiing 
through  the  hole  in  the  center  of  the  axis  falls 
upon  the  weft  end  of  the  line  marked  IE  or  the 
equator,  the  infirument  will  then  be  exadtly  with 
it’s  axis  north  and  fouth,  and  whatever  the  needle 
differs  from  it,  is  the  variation  at  that  place. 
]f  the  infirument  is  kept  in  the  fame  pofition  all 
that  day,  the  ray  of  the  fun  at  B,  will  fall  upon  the 
equator  until  it  fets  at  A,  except  fo  much  as  the 
difference  of  declination  at  that  time  for  twelve 
hours,  which  would  not  be  the  cafe  if  the  infiru- 
ment was  not  placed  with  it’s  poles  eitaclly  north 
and  fouth. 

When  the  fun  has  lo**  of  fouth  declination,  at 
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fix  o’clock  in  the  morning,  the  ray  of  the  fun  at 
F palling  through  the  hole  in  the  axis,  will  fall 
upon  the  loth^^  on  the  north  fide  of  the  equator 
in  the  inftrument,  and  keep  upon  that  parallel  un- 
til fix  o’clock  P.  M.  when  the  fun  will  be  at  E. 

On  the  21  ft  day  of  June,  or  when  the  fun  has 
greateft  north  declination  at  fix  o’clock  A.  M.  the 
ray  of  the  fun  from  H palling  through  the  hole 
in  the  Aider,  w'hen  it  is  at  JE  in  the  axis,  will  fall 
upon  the  fouth  fide  of  the  ecliptic,  or  the  line  of 
231°,  and  will  keep  upon  it  until  fix  o’clock  in 
the  evening,  if  the  inftrument  is  not  moved  from 
the  true  fouth  and  north. 

It  is  evident,  that  if  the  degrees  of  declination 
be  transferred  to  the  axis,  the  Aider  may  be 
moved  to  the  declination  upon  it,  and  the  ray  of 
the  fun  will  then  fall  upon  the  equator ; fee  G 
and  H. 

If  in  any  other  latitude,  either  fouth  or  north, 
elevate  the  correfponding  pole  equal  to  the  number 
of  degrees  of  the  latitude  of  the  place,  and  the 
variation  will  be  found  as  before. 

But  that  the  inftrument  may  be  the  more  Am- 
plified, as  well  as  that  the  compafs  connecled 
with  it,  may  be  more  expofed  to  view,  the  folar 
part  is  made  as  reprefented  in  p/a/e  5,  which  is 
laid  down  from  4.  A and  B Ihew  the  rays 
of  the  fun  falling  upon  the  equator  at  nine  o’clock 
in  the  morning,  and  3 in  the  afternoon,  6n  the 
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2ift  of  June.  The  difference  in /)/,  5 is,  that  degrees 
of  declination  are  removed  from  the  ecliptic  to 
the  pole  or  axis. 

The  utility  of  the  invention  of  an  inftrument 
for  obtaining  the  variation  of  the  compafs  at  any 
time  of  the  day,  at  one  view  without  any  calcu- 
lation, muff  be  very  obvious,  when  it  is  confider- 
ed  that  there  are  fome  fhips  (even  in  foreign 
voyages)  which  have  not  one  man  on  board  that 
can  calculate  an  azimuth,  and  that  in  coming 
from  the  weftward  in  the  beginning  of  the  year, 
on  entering  the  chops  of  the  Englilh  channel, 
an  azimuth  is  feldom  to  be  got  on  account  of  the 
hazinefs  of  the  weather,  which  prevents  the  fun 
from  being  feen  only  at  times,  and  then  but  for 
a very  ffiort  fpace,  about  nine  or  ten  o’clock  in 
the  forenoon,  which  is  too  late  for  an  azimuth ; 
it  ought  alfo  to  be  taken  notice  of  that  an  azi- 
muth ought  to  be  taken  very  frequently  on 
making  land  in  all  high  latitudes,  where  the  va- 
riation is  very  great  and  changeable,  particularly 
in  making  the  Land’s-End  of  England.  « 

In  the  latitude  of  51*^  north,  and  longitude 
of  about  14®  weff,  the  variation  is  at  this  time 
about  26®  30'  weff.  In  the  fame  latitude  and 
longitude  of  Cape  Clear,  the  variation  is  26® 
weff.  About  4 leagues  fouth  ofScilly,  the  vari- 
ation is  24°  40'  W.  Culver-Clilf  north  5 or  6 
leagues,  variation  21*^  VV.  Beachy-Hcad  N.  N. 
W . 4 or  5 leagues,  variation  20®W,  Dungenefs 
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north  3 leagues,  variation  19^  50'  W.  Dover 
north  onemile,  variation  22®  W.  In  the  Downs, 
variation  20®  W.  At  the  Girdler-Buoy  in  the 
nob  channel,  variation  23”  W.  Yet  although 
the  variation  is  fo  high  to  the  weftward  of  the 
Land's-End,  there  are  but  few  who  navigate  thofc 
fcas,  that  allow  more  than  two  points,  which 
certainly  is  the  caufe  of  many  of  them  getting 
upon  the  rocks  of  Scilly,  or  to  the  north  of  them  ; 
but  in  going  up  channel,  more  is  allow’ed  than 
the  variation  is  at  prefent,  the  variation  having 
confiderably  decrcafcd  there  for  upwards  of  twenty 
years  pafl,  which  certainly  is  the  caufe  of  many 
fliips  getting  upon  the  Goodwin-Sands  in  very 
thick  w'cather,  in  place  of  coming  fafe  into  the 
Downs. 

Many  of  thefe  misfortunes  are  no  doubt  owing 
to  the  want  of  confidence  in  the  eompafles  ufed 
at  fea,  as  very  few  of  them  are  to  be  depended 
upon  after  a long  voyage. 

As  I have  frequently  mentioned  thefe  imper- 
fedtions,  it  is  now  necelTary  that  they  fliould  be 
pointed  our. 

It  is  w ell  known,  that  there  is  no  poffibility  of 
fixing  the  magnetic  polarity  with  any  certain  per- 
manency in  the  beft  of  the  magnetic  needles,  as , 
they  are  liable  to  have  their  poles  changed  alto- 
gether, either  by  lightning,  or  by  lying  near  to,  or 
touching  a magnet  in  the  contrary  diredlion  that 
it  received  the  polarity.  Thefe  effeifls  are  in 

proportion 
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proportion  to  the  temper  of  the  fleel  of  which  they 
are  made.  Steel  that  is  very  hard  tempered  re- 
ceives the  polarity  with  more  obftinacy,  but  retains 
it  much  longer  than  that  which  is  fuft ; this  being 
the  cafe,  it  is  evident  that  the  needles  ufcd  in  fliip 
compafles  are  very  improperly  conftrucfled. 

Plate  5,  figure  i and  2 reprefent  upper 
views  of  them.  The  needles  are  in  general  about 
one  tenth  of  an  inch  thick,  and  upwards  of  half 
an  inch  broad,  and  arc  hung  in  the  box  with  the 
flat  fide  up. 

Suppofe  the  needle  in  figure  1 to  be  newly 
touched,  and  to  have  the  N.  eaft  corner  fomething 
harder  than  the  other  parts  of  it  j the  N.  weft 
corner  being  foft,  will  at  firft  be  more  ftrongly 
magnetic,  and  the  needle  will  not  point  to  the 
magnetic  poles,  but  as  in  figure  i,  4"  to  the 
eaftw'ard  of  it.  Mechanics  in  general  pay  very 
little  refpedt  to  the  pofition  of  the  needle,  but 
fix  the  card  over  it  with  it’s  points  north  and 
fouth,  true  with  the  magnetic  poles.  From  what 
has  been  faid  before,  viz.  that  foft  fleel  lofes  it’s 
polarity  much  fooner  than  hard  fleel,  of  courfe 
the  needle  will  in  time  fland  as  in  figure  2, 
which  will  make  a difference  of  at  leafl  eight  de- 
grees in  one  compafs  at  diflerent  times.  Jt  is  alfo 
a fact  well  known,  that  if  the  needles  of  compaifes 
fhould  happen  to  be  placed  near  to  iron,  in  an  ob- 
lique direction  for  any  length  of  time,  the 
current  of  polarity  will  become  oblique' in  the 
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needle,  as  is  reprefeiited  by  the  fhaded  parts  of 
them  in  figure  i and  2.  There  are  other  reafons 
why  the  hrongeft  polarities  will  always  be  at  op- 
polite  corners,  or  at  greateh  dihance  from  each 
other.  (See  1 heorv.  Cafe  11.) 

I'he  compafs-boAcs,  a&  a'cII  as  the  needles,  arc 
alfo  very  improperly  hung,  in  what  at  prefent  is 
called  the  mofl:  improved  of  them;  (fee  fig.  3.) 
the  point  of  the  pivot  that  fupports  the  needle, 
being  fo  far  above  it  and  the  card,  gives  a pendu- 
lous morion  to  them ; the  pivots,  upon  which  the 
box  is  hung  in  the  jimbols,  are  alfo  very  conlider- 
ably  above  the  point  of  fufpenfion  of  the  needle, 
which  increafes  the  pendulous  motion  of  the 
whole,  as  may  be  conceived  by  the  dotted  lines. 

Thefe  are  the  caufes  why  navigators  cannot  de- 
pend upon  the  courfes  which  they  fleer,  nor  afeer- 
tain  the  quantity  of  the  magnetic  deviation  from 
the  true  north  and  fouth  at  any  part,  as  well  as  ac- 
count for  Ihips  in  a fleet  all  fleering  different 
courfes,  &c.  &;c. 

There  can  be  nothing  more  Ample  than  to  re- 
medy thefe  errors  in  this  very  ufeful  inflrument, 
{{ct  fig.  4 and  5.)  Figure  4 is  an  upper  view 
of  rhe  compa(s-box  and  needle,  with  the  thin  edge 
ol  the  needle  up,  in  place  of  the  flat  Ade,  as  will 
appear  more  plain  by  the  fetflion,  figure  5. 

Upon  thefe  principles  I have  conflrudted  my 
compaffes ; and  if  it  be  admitted  as  an  invariable 
Jaw  of  nature,, that  there  can  be  but  one  current 
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of  magnetic  attraclion  at  any  one  place,  it  rnufl: 
alfo  be  admitted  as  an  impoTibility,  that  there  can 
be  any  diflerence  between  any  two,  or  any  num- 
ber of  compaffes  made  upon  this  principle,  be- 
jcaufe  the  horizontal  furface  of  the  needle  will  not 
admit  of  room  for  any  material  derangement  of 
the  magnetic  polarity.  (See  the  inflrument.) 
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TABLES  OF  VARIATION, 

BY  CALCULATION, 


Thefe  Tables  contain  the  variation  of  the  com- 
pafs,  from  the  equator  to  the  latitude  of  60*^ 
north,  and  from  the  meridian  of  London  to  the 
longitude  of  90^  weft.  The  latitude  is  marked 
on  the  left  hand  fide  of  the  pages,  for  every  fe- 
cond  degree,  and  the  longitude  on  the  top  for 
every  degree. 

The  variation  for  any  latitude  and  longitude 
is  found  in  the  Tables,  in  the  common  angle  of 
meeting. 

When  the  latitude  is  in  odd  degrees,  add  the 
variation  under  and  over  the  latitude,  and  their 
mean  will  be  the  variation. 

To  find  the  Longitude  by  the  Tables^ 

Suppofe  in  the  latitude  of  34°  00'  north,  and 
longitude  weft  from  the  meridian  of  London,  to 
be  obferved  10°  00'  W.  what  is  the  longitude 
in? 

Enter  the  Tables  with  the  latitude,  and  look 
to  the  right,  until  the  variation  is  found,  which 
will  be  under  47®,  for  the  longitude  of  that 
place. 
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Longitude  Weft. Variation  Weft. 


• 1 

1 

I 1 

2 1 

( 

3 

4 

i 5 

7 

8 1 

9 

N.orth. 

0 / 

0 /\ 

0 / 

0 / 

a..  ' 

0 

0 / 

0 / 

0 / 

O 

13  00 

1 2 54 

1 2 48 

1 2 42 

12  36 

J30 

1 2 24 

1217 

12  10 

12  03 

n 

13  05 

13  03 

13  02 

12.50 

12  44 

• ms- 

12  34 

1 2 29 

1 2 24 

1 2 29 

4j 

13  10 

13  06 

»3  05 

12  58. 

12  54 

lijso 

: 2 46 

1 2 42 

12  38 

12  34 

6' 

13  15 

1312 

13  09 

13  06 

13  03 

1 JfOC 

12  57 

1 2 54 

12  52 

12  50 

8 

13  20 

•3  If) 

13 

13  iG 

13  14 

13  12 

13  10 

13 

13  oG 

13  04 

10 

»3  30 

13  3«> 

‘ 3 30 

13  30 

13  29 

13  28 

13  27 

13  2O 

‘3  25 

•3  24 

1 2 

13  40 

>3  .41 

>3  42 

‘3  43 

13  43 

13  4.. 

13  44 

13  44 

13  44 

'3  43 

14 

14  04 

14  05 

14  06 

14  08 

14  09 

14  08 

14  07 

14  06 

14  04 

14  02 

i6 

14  30 

14  41 

‘4  32 

'4  32 

14  31 

14  3'" 

•4  29 

14  28 

14  26 

14  24 

i8 

14  54 

14  65 

14  56 

14  56 

14  55 

14  54 

‘4  58 

•4  52 

14  50 

»4  4* 

20 

15  20 

15  21 

15  22 

15  23 

15  22 

15  21 

15  20 

15  i8 

15  16 

15  14 

22 

15  40 

15  41 

15  42 

15  43 

*5  44 

15  43 

'5  42 

15  40 

15  38 

15^36 

24 

16  00 

16  02 

16  04 

1 6 06 

16  08 

1 6 Ob 

j 6 04 

iG  02 

i6  00 

'5  5^ 

’26 

16  26 

16  27 

16  28 

16  28 

16  28 

16  27 

16  24 

16  20 

16  16 

16  14 

2^ 

16  54 

*6  55 

16  56 

'6  57 

16  57 

16  5c 

1645 

1 6 4c 

‘6  35 

16  32 

30 

17  24 

»7  25 

17  26 

17  26 

17  24 

1 7 20 

17  15 

17  eg 

17  04 

1 7 00 

32 

‘7  56 

»7  58 

18  02 

18  04 

j8  04 

17  57 

17  511 

17  42 

‘7  3G 

17  30 

34 

18  28 

18  30 

18  32 

34 

.836 

i8  33 

18^9 

18  26 

1822 

i8  18 

36 

1 9 00 

19  02 

19  04 

19  08 

19  08 

191c 

19  10 

19  10 

19  10 

19  10 

38 

19  42 

19  44 

19  46 

19  48 

19  49 

19  5f 

19  51 

'9  52 

19  52 

1952 

40 

20  24 

20  26 

20  28 

20  29 

20  30 

20  31 

20  32 

20  33 

20  34 

20  36 

42 

21  00 

2l  02 

04 

21  06 

21  08 

21  12 

2116 

21  18 

21  20 

21  22 

44 

21  36 

2l  40 

21  44 

21  48 

21  50 

21  5? 

2 1 54 

22  00 

22  06 

32  12 

46 

22  12 

22  27 

22  32 

22  36 

22  38 

22  40 

22  42 

22  44 

22  46 

22  50 

48 

22  50 

22  55 

23  CO  23  05 

23  10 

03  14 

23  18 

23  22 

23  26 

23  30 

50 

23  3c 

23  40 

H 50 

23  6« 

24  06 

24  13 

24  20 

24  27 

24  34 

23  42 

52 

24  10 

24  19 

24  28  24  36 

24  44 

24  52 

25  oa 

25  10 

25  20 

25  30 

54 

25  1 2 

25  20 

.25  2825  35 

25  42 

25  49 

"5  56 

26  05 

26  1C 

26  iG 

56 

26  00 

26  10 

26  20 

26  3c 

26  38 

26  46 

26  54 

27  02 

27  10 

2718 

5« 

26  40 

26  48 

|26  5627  04 

27  10 

27  iC 

27  22 

27  28 

27  34 

27  40 

60 

27  06 

27  i6 

27  26  27  36I27  46 

27  56 

28  06 

28  16 

28  26 

28  36 

Longitude 
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Longitude  Weft. Vacation  Weft. 


1 

Lat. 

North. 

10 

0 ' 

II 

0 / 

1 12  1 

a f 

13 

d ' 

14  1 

0 ' 

15' 

0 t 

16 

0 / 

17 

0 1 

1 18 

0 / 

! 19 

0 / 

o 

ri  56 

11  50 

ti  36 

1 1 36 

1 1 28 

1 1 20 

; 1 1 2 

1 1 04 

10 

5<i 

10  48 

2 

1 2 24 

12  15 

1 2 06 

1'  5,7 

11  47 

11  37 

1 1 27 

11  19 

1 1 

1 1 

1 1 03 

4 

12  30 

12  22 

12  14 

1 2 06 

1 1 58 

1 1 50 

1 1 42 

11  34 

1 1 

26 

11  18 

6 

1 2 48 

•12  40 

12  32 

12  24 

1215 

12  06 

11  57 

11  49 

1 1 

4V 

11 33 

8 

13  02 

12  54 

1 2 46 

12  38 

12  30 

1221 

12  12 

1 2 04 

1 1 

56 

1 1 48 

to 

13  23 

13  16 

‘3  09 

13  02 

*2  55 

12  48 

1 2 40 

1231 

j 2 

22 

12 13 

12 

13  42 

'3  37 

13  32 

13  27 

13  22 

13  16 

13  10 

13  02 

12 

53 

12  44 

14 

1 4 00 

'3  54 

•3  48 

'3  42 

'3  36 

13  30 

'3  23 

13  15 

13 

05 

12  57 

16 

14  22 

'4  15 

1 4 08 

14  01 

'3  53 

13  44 

'3  3^ 

'3  311 

13 

24 

13 18 

18 

14  46 

14  39 

14  32 

14  25 

14  18 

1411 

14  04 

'3  56 

13 

48 

13  42 

20 

15  12 

‘5  o£ 

'4  58 

'4  5' 

14  44 

1 4 37 

14  30 

14  24 

14 

1 8 

14 12 

P2 

>5  34 

'5  29 

•5  23 

'5  '7 

15  J2 

15  ob 

15  06 

14  53 

1 4 

46 

'4  39 

24 

»5  56 

‘5  5^> 

15  46 

'5  42 

15  38 

15  34 

15  30 

15  23 

15 

16 

15  09 

26 

1612 

: 6 10 

1 6 08 

16  06 

16  03 

15  58 

‘5  55 

15  5” 

45 

15  40 

28 

16  30 

16  28 

16  26 

1 6 24 

1622 

1 6 2C' 

.6  18 

16  15 

1 6 

1 1 

1 6 07 

30 

16  59 

16  58 

'657 

16  56 

'6  55 

lb  54 

16  52 

16  50 

16 

47 

16  44 

32 

17  26 

17  28 

'7  30 

'7  32 

147  34 

17  3'^ 

17  34 

17  3- 

17 

3c 

17  27 

34 

i8  1 6 

18  18 

1 8 20 

1822 

18  20 

18  20 

18  i7 

i8  14 

18 

10 

1 8 06 

36 

19  10 

19  12 

19  14 

ig  16 

•9  1C 

1905 

19  00 

'8  55 

18  50 

'8  45 

38 

'9  53 

19  54 

'9  56 

'9  55 

'9  55 

19  55 

'9  54 

19  52 

19  49 

19  45 

40 

20,8 

20  38 

10  40 

20  42 

20  46 

20  48 

20  48 

20  44 

20 

38 

20  30 

42 

21  2/1 

21  36 

21  48 

22  00 

21  58 

21  58 

21  54 

21  48 

21 

40 

21  30 

44 

22  18 

22  36 

22  54 

23  12 

23  12 

23  06 

23  00 

22  57 

22 

50 

22  40 

46 

22  ^4 

23  06 

23  18 

23  3^’ 

-3  45 

23  40 

23  35 

23  28 

23 

20 

23  10 

48 

23  34 

23  46 

*3  56 

24  06 

24  i6|24  16 

24  10 

24  02 

23  52 

23  44 

50 

23  56 

24  25 

24  50 

25  10 

35  25 

25  25 

25  20 

25  I 2 

25  04 

24  54 

52 

25  40 

25  55 

■>6  12 

2b  28 

126  40 

26  36 

26  30 

2622 

26 

12 

26  00 

54 

26  24 

26  34j26  44 

26  54 

127  1*4 

27  04 

27  00 

26  56 

26  50 

26  46 

56 

27  36 

S7  40127  46 

27  52 

[27  56128  00 

23  00 

27  58 

27  54 

27  46 

58 

27  48 

28  00 

28  lO 

28  20 

'28  30 

28  40 

23  50 

28  50 

28  46 

28  40 

lio 

28  4b 

28  53I29  0,0 

29  07 

29  '4 

29  21 

29  28 

29  30 

29  30 

29  28 

1 ongitude 
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Longitude  Weft. Variation  Weft. 


Lat. 

North. 

20 

0 i 

21 

0 1 

22 

0 / 

23 

0 / 

24 

0 / 

25 

0 f 

26 

0 * 

27 

0 . 

28 

0 1 

29 

6 , 

O 

10  40 

10  32 

10  24 

10  15 

10  06 

9 53 

9 42 

9 31 

9 20 

9 09 

2 

10  56 

10  48 

10  41 

10  31 

10  21 

lo  11 

10  01 

9 51 

9 41 

9 3* 

4 

11 10 

11  02 

10  53 

10  44 

1036 

10  26 

10  16 

10  06 

9 56 

9 46 

6 

11 25 

1117 

11  08 

11  00 

10  51 

10  41 

10  31 

10  21 

10  1 1 

10  or 

8 

11 40 

11  32 

11  23 

1114 

1 1 06 

10  57 

10  48 

1039 

10  30 

10  20 

lO 

12  04 

11  57 

11  47 

11  36 

11  25 

11  16 

11  07 

to  58 

10  49 

10  40 

12 

12  32 

12  20 

12  08 

11  56 

11  44 

11  35 

1 1 26 

1117 

1 1 08 

1059 

14 

12  48 

12  40 

12  32 

12  24 

1216 

12  04 

11  50 

11  37 

11  24 

1 1 I r 

i6 

13 12 

13  06 

13  ^ 

12  56 

12  48 

12  34 

12  20 

12  06 

11  52 

II  38 

i8 

13  36 

13  30 

13  24 

13  18 

13  12 

12  59 

12  46 

12  33 

12  20 

12  06 

20 

14  06 

13  59 

»3  52 

»3  45 

13  36 

13  23 

13  10 

12  47 

12  34 

12  21 

22 

»4  32 

14  25 

14  18 

14  12 

14  07 

13  53 

13  39 

13  25 

13  11 

12  57 

24 

15  02 

14  55 

14  48 

14  43 

14  38 

‘4  23 

14  08 

13  58 

1338 

13  23 

26 

15  35 

15  30 

15  25 

15  17 

15  09 

14  56 

14  43 

14  3^ 

1416 

1 4 02 

28 

16  02 

15  57 

15  52 

15  47 

15  40 

‘5  30 

15  16 

15  00 

f4  43 

14  26 

30 

16  40 

16  35 

16  30 

16  24. 

16  17 

16  06 

15  50 

‘5  35 

15  18 

15  00 

32 

17  24 

17  18 

17  10 

17  OB 

i6  54 

16  44 

16  30 

16  14 

'5  5^ 

1538 

34 

18  02 

17  55 

17  48 

17  40 

17  32 

17  20 

17  06 

16  50 

16  34 

16  18 

3^ 

18  40 

18  33 

18  26 

18  18 

18  10 

18  00 

17  44 

17  30 

17  1 2 

'654 

38 

19  37 

19  27 

‘9  15 

19  05 

18  55 

1 8 40 

18  24 

1 8 08 

'7  50 

'7  32 

40 

20  20 

20  10 

20  00 

19  50 

19  40 

19  26 

19  JO 

1854 

18  38 

18  20 

42 

21  19 

21  07 

21  54 

21  43 

20  33 

20  20 

20  07 

19  54 

1941 

19  28 

44 

22  28 

22  16 

22  04 

21  49 

21  2fl 

21  13 

21  00 

20  46 

20  32 

20  18 

46 

23  00 

22  49 

22  38 

22  26 

22  13 

21  58 

21  43 

21  28 

21  13 

20  58. 

48 

23  36 

23  27 

23  18 

23  09 

23  00 

22  45 

22  30 

22  15 

2 2 00 

21  45 

50 

24  42 

24  30 

24  18 

24  04 

23  5t> 

23  37 

23  24 

23  10 

22  56 

22  42 

52 

25  47 

2533 

25  CO 

25  05 

24  50 

24  37 

24  2t\ 

24  10 

23  56 

23  42 

54 

26  40 

26,32 

26  24 

26  15 

a6  06 

25  52 

25  38 

25  24 

25  10 

24  56 

56 

27  36 

27  2,5 

27  13 

27  02 

26  50 

26  39 

26  28 

26  17 

26  06 

25  55 

58 

28  30 

28  i8 

28  06 

27  56 

27  46 

27  34  27  22 

27  10 

26  58 

26  4_4 

^0129  20 

29  09  28  58 

28  46 

28  34 

28  23|£8  1 1 

28  00 

27  48 

2736. 

H 
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Longitude  Weft. Variation  Weft. 


r,at. 

!North. 

30 

0 / 

3^ 

0 / 

32 

> / 

33 

0 ^ 

S 

0 

35 

0 . / 

3f> 

0 / 

37 

0 ^ 

38 

0 / 

39  ' 

0 / 

O 

858 

847 

8 3b 

8 19 

8 00 

7 41 

7 22 

7 02 

6 42 

6 22 

2 

9 21 

9 08 

8 55 

8 36 

8 19 

8 00 

7 40 

7 20 

7 01 

6 41 

4 

9 36 

9 24 

9 >3 

8 44 

8 2? 

8 21 

7 56 

7 38 

7 20 

7 00 

6 

9 5' 

9 4' 

9 3' 

9 ‘2 

8 53 

8 43 

8 13 

7 56 

7 38 

718 

8 

10  10 

10  00 

9 5<^ 

9 3' 

9 1 2 

8 53 

8 34 

8 15 

7 56 

7 36 

10 

10  30 

ro  20 

10  lO 

9 5' 

9 32 

9 13 

8 54 

8 35 

8 15 

7 55 

1 2 

1 1 00 

'o  45 

10  30 

roll 

9 52 

9 33 

9 14 

8 55 

8 36 

8 16 

M 

ir  24 

II  10 

'O  57 

10  39 

to  21 

lo  03 

9 45 

9 27 

9 09 

8 50 

i6 

11  52 

II  38 

1 1 24 

1 1 07 

10  50 

10  33 

10  16 

9 58 

9 40 

9 22 

i8 

t 2 08 

1 2 00 

Ki  50 

ti  33 

1 1 16 

lo  59 

10  42 

10  25 

10  08 

9 50 

20 

'2  43 

12  29 

12  16 

1 2 00 

II  43 

1 1 26 

11  09 

10  52 

1035 

10  08 

22 

13  08 

12  58 

12  48^ 

12  31 

12  14 

ii  57 

1 1 40 

11  23 

11  05 

10  47 

24 

13  48 

‘3  34 

13  20 

13  02 

12  44 

l2  26 

12  08 

11  50 

11  32 

11  14 

26 

1 4 08 

'3  54 

13  42 

13  25 

13  08 

1251 

12  34 

12  16 

11  58 

i 1 40 

28 

14  42 

1 4 26 

14  04 

>3  47 

13  30 

'3  >3 

12  56 

12  38 

12  20 

1 2 02 

30 

'5  23 

15  03 

'4  43 

1 4 26 

14  09 

13  52 

‘3  35 

13  18 

13  00 

12  41 

32 

1 6 00 

r.5  41 

15  22 

15  04 

14  46 

14  28 

14  10 

13  52 

13  34 

13  16 

34 

16  34 

1614 

‘5  55 

'5  37 

15  19 

15  01 

14  42 

14  24 

14  06 

13  48 

36 

1716 

1 7 00 

16  44 

16  24 

16  04 

'5  44 

15  24 

15  04 

14  44 

14  22 

38 

18  02 

17  40 

• 7 22 

1 7 02 

16  42 

16  2" 

i6  02 

‘5  41 

15  20 

14  59 

40 

1 8 40 

1 8 20 

18  00 

1 7 40 

[17  20 

17  00 

16  40 

16  19 

15  58 

15  37 

42 

19  14 

19  02 

18  48 

1 8 27 

|i  8 06 

'7  45 

'7  24 

17  03 

i6  42 

16  22 

44 

20  0.: 

19  50 

19  36 

'9  '7 

11858 

18  39 

t8  20 

18  00 

17  40 

17  20 

46 

20  43 

20  28 

20  20 

'9  54 

19  36 

1918 

19  00 

18  42 

18  13 

17  55 

48 

21  30 

2l  15 

21  or. 

20  42 

20  24 

20  06 

iq  48 

19  30 

19  12 

18  51 

5^ 

2 2 28' 22  16 

22  on 

21  40 

2 1 20 

21  CO 

20  40 

20  19 

19  58 

19  37 

52 

23  z8|23  14123  0( 

22  39 

22  18 

21  67 

21  36 

21  15 

20  54 

20  33 

54 

9.4  42  24  2324  12 

^3  55 

23  38 

23  2 1 

23  04 

22  47 

22  30 

22  14 

Z5  44  25  33 

25  22 

-5  05 

24  48 

24  3c 

24  12 

23  54 

23  36 

23  18 

5^ 

26  30  26  17 

26  06 

25  48 

25  3^^ 

25  1 2 

24  54 

24  36 

24  18 

23  59 

6> 

27  2427  1 2 

27  OC 

26  43 

26  2b 

‘36  09 

25  52 

25  34 

25  i6 

24  38 

1-ongi  tilde 
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Longitude  Weft.— ^ — Variation  Weft. 


V.  Eaft, 


Lat. 

North. 

40 

0 / 

41 

0 / 

42 

0 / 

43 

0 / 

44 

0 / 

45 

0 / 

46 

0 / 

47 

0 / 

48 

0 / 

49 

0 M 

O 

6 00 

5 15 

4 30 

3 45 

3 ot' 

2 15 

I 30 

0 45 

\ 045 

2 

6 19 

5 37 

4 J5 

4 >3 

3 30 

2 45 

2 00 

« ‘5 

0 30 

— .. 

4 

6 36 

6 00 

5 20 

4 39 

4 00 

3 >5 

2 S'’ 

I 45 

I Oo 

0 to 

6 

55 

6 20 

5 44 

5 08 

4 3*3 

3 48 

3 06 

2 24 

1 42 

I IZ 

8 

7 i6 

6 32 

5 58 

5 24 

5 0^'’ 

4 21 

3 42 

3 03 

2 24 

I 44 

lO 

7 36 

7 04 

6 32 

6 Oo 

5 28 

4 5' 

4 14 

3 37 

3 00 

2 23 

1 2 

7 56 

7 26 

656 

b 26 

5 5t> 

5 2' 

4 46 

4 II 

3 36 

3 02 

14 

8 3^^ 

8 00 

7 28 

6 00 

6 24 

5 51 

5 18 

4 35 

4 II 

3 37 

16 

9 04 

8 32 

8 00 

7 28 

6 54 

6 2 1 

5 48 

5 14 

4 40 

4 06 

18 

9 32 

9 00 

8 27 

7 57 

7 25 

6 53 

6 20 

5 46 

5 15 

4 41 

20 

10  00 

9 30 

9 00 

8 30 

7 56 

7 25 

9 54 

6 22 

5 50 

5 18 

22 

10  z8 

9 58 

9 28 

8 58 

8 28 

8 00 

7 32 

7 04 

^ ^5 

6 00 

24 

10  56 

10  27 

9 58 

9 29 

9 00 

8 30 

8 00 

7 30 

7 00 

6 30 

26 

1 1 22 

10  54 

10  26 

9 58 

9 30 

9 00 

8 28 

7 57 

7 25 

6 54 

28 

1 1 48 

1122 

lO  56 

10  28 

;o  00 

9 28 

856 

8 24 

7 50 

7 1 8 

30 

12  22 

‘1  55 

li  28 

1 1 00 

10  32 

10  00 

9 28 

856 

8 22 

7 50 

32 

12  56 

12  28 

12  00 

11  32 

I I 04 

10  32 

lo  00 

9 28 

8 54 

8 22 

34 

13  28 

13  00 

12  33 

12  05 

11  37 

II  05 

lO  38 

1001 

9 29 

8 58 

36 

14  00 

^3  33 

13  06 

12  38 

1210 

9 39 

9 ^^8 

836 

lO  O4 

9 32 

38 

14  38 

1411 

»3  44 

'3  17 

12  50 

1 2 26 

11  54 

1122 

lO  42 

lO  10 

^0 

K5  16 

14  50 

14  24 

'3 

'3  30 

12  58 

1 2 26 

II  53 

I 1 20 

1047 

42 

16  08 

15  48 

15  28 

'5  27 

14  47 

14  06 

•3  25 

12  44 

l2  12 

1 1 21 

44 

1 7 00 

1631 

16  02 

'5  03 

15  04 

14  29 

13  44 

13  09 

I2  44 

12  09 

46 

>7  45 

‘7  17 

i6  48 

16  19 

•5  5f> 

15  lb 

14  42 

14  07 

13  32 

12  56 

48 

18  30 

18  02 

>7  34 

'7  05 

16  3b 

I b 02 

15  28 

14  44 

14  20 

13  49 

50 

19  16 

iS  50 

18  24 

j8  57 

I 7 20 

lb  45 

16  10 

'5  35 

15  Oo 

•4  25 

52 

20  12 

19  4^ 

19  lb 

j8  48 

18  20 

'7  47 

17  14 

1641 

16  08 

' 5 35 

5 'I 

21  44 

21  20 

19  56 

'9  3> 

19  06 

18  40 

18  14 

17  47 

17  20 

16  52 

56 

23  00 

22  30 

22  Oo 

21  31 

20  58 

20  20 

19  42 

19  04 

18  34 

1806 

58 

23  40 

23  12 

22  4^ 

2212 

2 1 48 

M 12 

20  36 

20  00 

19  2^ 

1 8 48 

60 

24  4c 

24  00 

23  38 

23  07 

22  3f 

22  15 

34 

2l  02 

20  28 

'9  59 

H 1 


Longitude 
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Longitude  Weft. Variation  Eaft. 


Longitude 
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Lat. 

North. 


2 

4 

6 

8 

10 

12 

i6 

i8 

20 


24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

5^ 

5^ 

tio 


Longitude  Weft. Variation  Eaft, 


Longitude 


A TREATISE  ON  MAGNETISM 


Longitude  Weft. Variation  Eaft, 


Lat. 

tNorth* 

80 

0 / 

81 

0 / 

82 

0 / 

83 

0 / 

CO  c 

85 

0 / 

86 

c?  / 

oc  c 

88 

0 / 

89 

0 < 

o 

2 

4 

6 

8 

10  00 

lo  15 

10  30 

10  45 

11  00 

11  15 

11  30 

11  45 

1 2 00 

12  15 

10 

9 22 

9 43 

10  05 

10  27 

10  48 

11  03 

11  18 

11  33 

1 1 48 

1 2 02 

12 

I-? 

9 07 

9 30 

9 57 

10  36 

10  51 

1 1 06 

1 1 20 

11  34 

11  49 

14 

8 05 

8 28 

8 51 

9 M 

9 3^ 

9 56 

10  16 

10  36 

10  56 

1 1 i6 

i6 

7 26 

7 43 

8 00 

8 18 

836 

856 

9 

9 38 

9 59 

10  22 

i8 

7 00 

7 18 

7 39 

8 00 

8 19 

8 40 

9 00 

9 22 

9 44 

10  06 

20 

636 

6 56 

7 16 

7 36 

7 56 

8 20 

8 40 

9 00 

9 20 

9 40 

22 

6 00 

6 20 

6 40 

7 00 

7 20 

7 50 

8 04 

8 24 

8 44 

9 06 

24 

554 

6 1 1 

6 29 

6 45 

7 00 

7 30 

7 40 

8 00 

8 20 

8 40 

26 

5 34 

5 54 

6 14 

34 

642 

7 10 

7 28 

7 48 

8 00 

8 20 

28 

5 14 

5 30 

5 45 

6 04 

6 24 

6 48 

7 04 

7 24 

7 44 

8 02 

30 

454 

5 14 

5 32 

5 50 

6 j 0 

6 28 

6 48 

7 08 

7 28 

748 

TABLES 
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TABLES  or  the  VARIATION 

OF  THE 

MAGNETIC  NEEDLE, 

Oh/ervcd  c\i  different.  Times  in  the  Atlantic  Ocean^ 
North  of  the  Equator. 

Longitude  from  the  Meridian  of  London.' 


Ohferved 

Dticlos 

Olferved 

b 

D/ 

C 

iuyoty  in  1763 

• 

Giiyot, 

in 

^763- 

Vana. 

Lat. 

Long. 

Varia. 

Lat. 

Long. 

W. 

N 

\^ 

I. 

W. 

N. 

W. 

0 

/ 

0 

! 

0 

t 

0 

(3 

/ 

0 

/ 

3 

0 

18 

^1 

34 

15 

1 1 

00 

30 

14 

20 

02 

3 

30 

13 

~s 

34 

09 

1 1 

45 

31 

13 

20 

35 

5 

op 

4 

n 0 

24- 

00 

1 2 

00 

32 

24 

2 I 

24 

5 

00 

2 

10 

^3 

35  ' 

12 

15 

31 

1 2 

2 I 

17 

5 

00 

22 

41 

35 

27 

12 

» 

3Q 

31 

10 

2 I 

56 

5 

30 

26 

05 

36 

09 

13 

00 

26 

I 2 

19 

40 

7 

00 

28 

10 

26 

35 

14 

00 

33 

56 

20 

31 

7 

30 

26 

35 

36 

09 

16 

00 

47 

43 

2 I 

02 

00 

9 

22 

2 2 

41 

18 

00 

37 

35 

18 

03 

13 

3^ 

22 

10  • 

iS 

00 

41 

25 

15 

17 

9 

00 

15 

33 

22 

26 

18 

00 

48 

54 

3 

28. 

9 

CO 

0 

•3 

18 

16 

19 

00 

42 

50ji7 

14 

9 

30 

f3 

31 

22 

10 

19 

00 

48 

54 

5 

45 

10 

30 

*’3 

45 

20 

20 

19 

00 

49 

03 

4 

59 

Bcugainvillc, 
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By  •whom  ohferved  in  1766. 

Varia. 

W, 

Lat. 

N. 

ILong. 

W. 

Bougainville,  1766, 

0 

4 

5c 

0 » 

H 54 

0 # 

25  45 

Carteret,  Odtober  10, 

5 .36 

6 34 

21  11 

Bougainville, 

5 

45 

19  16 

27  28 

5 

50 

17  08 

26  37 

5 

55 

13  10 

25  03 

Carteret,  Oclober  1 1, 

6 

00 

23  54 

27  46 

6 

40 

6 4.1 

21  05 

Bougainville, 

8 

00 

3 00 

1-8  07 

Carteret,  in  September, 

8 

00 

15  00 

22  30 

September  22, 

8 

20 

16  34 

23  20 

Bougainville, 

8 

15 

I 45 

18  05 

Wallis,  September  24, 

8 

20 

H 53 

23  20 

Bougainville, 

8 

45 

27  18 

29  53 

1 1 

30 

33  46 

23  55 

12 

30 

35  46 

21  43 

Carteret,  S4pt.  1 7, 

13 

24  33 

18  52 

Bougainville^ 

13 

15 

36  07 

18  51 

Chappe,  Jan.  7, 

14 

13 

27  27 

14  42 

Wallis,  Aug.  3, 

H 

23 

28  30 

16  30 

Carteret,  Sept.  4, 

16 

00 

32  34 

17  05 

Sept.  3, 

19 

04 

3S  36 

13  10 

Chappe,  at  Cadiz, 

^9 

1 2 

36  31 

5 48 

Carteret, 

20 

17 

37  27 

^3  42 

Aug.  30, 

20 

25 

42  20 

2 47 

W albs. 

2 1 

00 

50  00 

8 16 

Carteret, 

22 

30 

48  18 

1 8 00 

By  whom  objerved  in  1767, 

Vana. 

Lat. 

I.ong. 

1768,  1769,  ajid  1771. 

E. 

N. 

W. 

De'Flcurieu,  April  28,  1769, 

0 

0 

i 

00 

|0  1 

14  45 

0 / 

47  JO 

Gerard  De  Brahm, 

0 

00 

35  3c 

74  30 

July  ?7,  1771, 

0 

41 

34  38 

73  27 

July  26,  1771, 

1 

30 

33  25 

74  55 

1 

I 

I 

3C 

33  30 

C 

77  00 
3erar<i 
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By  whom  ohferved  in  1.767, 
1768,  1769,  and  1771. 


Varia, 

E. 


Gerard  De  Brahm, 


De  Fleuricu,  June  24,  1769, 
March  2, 

April  19, 

Gerard  de  Brahm,  July  25, 
1771, 

De  Fleurieu,  June  22,  1769, 
May  3, 

June  20, 

Gerard  de  Brahm,  1771, 

De  Fleurieu,  May  22,  1769, 
Gerard  de  Brahm,  1771, 

Off  Cape  Florida, 

Chappe,  La  Vera  Cruz,') 
March  15,  1769,  J 

Gerard  de  Brahm, 


De  Fleurieu,  April  28,  1769, 
Gerard  de  Brahm,  July  28,] 
1771,  _ - 1 - ] 

De  Fleuricu,  April  1769, 
April  27, 

Chappe,  Jan.  23,  1769, 

Pe  Fleurieu,  April  26,  1769, 
April  25, 

June  27, 

April  18, 

Chappe,  Feb.  r, 

Gerard  de  Brahm,  July  29,7  I 
1771,  - ^ ..  J I 


35 

00 

00 

00 

23 

24 


2 42 


3 

3 

3 

4 

5 


50 
27 
29 

54 

00 

10 

5 24 

5 59 

6 00 

6 25 

6 28 

6 47 
W. 
o 00 

o 00 


O 21 

0 42 

1 15 
15 
58 

00 

15 
31 


3 00 


Lat. 

N. 


Long; 

W. 


30 

40 

40 

^5 


30 
28 
27 
32 

14  51 
14  22 

32  40 
32  30 
27  47 
14  39 

23  53 
27  20 
20  00 
26  50 

29  40 
25  42 

24  25 

19  10 

30  10 

14  45 
35  38 

14  44 
14  42 
18  04 
14  45 
14  47 
34  06 

14  48 

15  12 


76 

70 

59 

69 

80 

71 

80 

81 
80 

82 


37  06 


o 

82 

81 

80 

10 

57 

51 


10 

10 

30 

22 

27 

05 


80  13 


02 

36 

37 

52 

30 

23 

40 

50 

31 

24 


80  43 
82  00 

47  10 

72  14 


47 

a6 

« 

41 

43 

41 

67 

39 


40 

25 

48 
i6 

02 
I r 

45 
54  43 

70  26 

Gerard 
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By  whom  obferved  in  1767, 
1768,  1769,  and  1771. 


Gerard  de  Brahm,  July  30, 1 

1771.  - - - J 

De  Fleurieu,  June  29,  1769, 
Chappe,  Feb.  8, 

Feb.  2,  / 

Wallis,  April  ii,  1768, 
Carteret,  Feb.  15,  1769, 
Wallis,  April  8,  1768, 

De  Fleurieu,  June  30,  1769, 
Gerard  de  Brahm,  Aug.  i,") 
1771,  - - - ] 

Aug.  4, 

Carteret,  Feb.  26,  1769, 

Feb.  21, 

Feb.  19, 

Feb.  10, 

Nov.  8, 

Chappe,  January,  13,  1769, 
Carteret,  November  8, 

Cook  and  Bayly,  061.  8,  1768, 
Gerard  de  Brahm,  Aug.  8, "I 
1771*  - - *■  J 

Aug.  10, 

Aug.  15, 

Cook,  061.  I,  1768, 

De  Fleurieu,  April  3, 

Gerard  de  Brahm,  June  1771, 

Chappe,  Dec.  1768, 

Wallis,  April  1768, 
pc  Fleurieu,  April  1 769, 

I 2 
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Varia. 

W. 

Lat. 

N. 

Long. 

W. 

0 

t 

0 

/ 

0 

/ 

3 

00 

37 

44 

69 

38 

3 

00 

37 

07 

72 

30 

3 

37 

36  34 

63 

10 

4 

07 

53 

61 

55 

4 

20 

15 

12 

56 

30 

4 

30 

2 1 

28 

36 

07 

4 

35 

6 

28 

J2 

10 

4 

48 

15 

04 

34 

00 

4 

53 

37 

27 

63 

19 

5 

00 

38  34 

67 

29 

5 

00 

38  48 

62 

19 

6 

00 

23 

54 

27 

39 

6 

12 

14 

39 

25 

45 

6 

48 

12 

06 

•24 

04 

7 

02 

2 

39 

28 

28 

8 

25 

I 

56 

^9 

46 

8 

27 

23 

12 

27 

05 

8 

37 

3 

45 

18 

54 

8 

39 

•n 

/ 

58 

21 

43 

8 

52 

40  43 

54 

19 

9 

00 

41 

27 

52 

35 

10 

00 

41 

37 

46 

05 

10 

37 

14 

06 

21 

40 

ro 

55 

17 

33 

20 

1 1 

00 

42 

2. 

+3 

42 

1 1 

00 

42 

2C 

-l-b 

00 

1 1 

20 

31 

5t 

^3 

05 

1 1 

34 

33 

55 

31 

30 

1 2 

00 

2i 

19 

30 

12 

^5 

14  4c 

16 

54 

Gerard 
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By  whom  obferved  in  i767> 
1768,  1769,  and  

Gerard  de  Brahm,  Aug.  1 8,) 
1771,  - - - j 

Aug.  19, 

Dc  Fleurieu,  July  20,  1769, 
Chappe,  Dec.  31,  1768, 

Dc  Fleurieu,  July  21,  1769, 
Carteret,  March  3, 

At  Si.  Michel,  March  4, 
Gerard  de  Brahm,  Aug.  2 2,7 

i77i>  - - - 3 

Aug.  22, 

Chappe,  Jan.  5,  1769, 

Dc  Fleurieu,  Aug.  28, 
Chappe,  Jan.  i, 

Wallis,  April  23,  1768, 

De  Fleurieu,  Aug.  8,  1769, 
Carteret,  March  5, 

March  6, 

Dc  Fleurieu,  Aug.  12, 

Gerard  de  Brahm,  Aug.  23, 7 

177c  - - - ) 

Carteret,  March  6,,  1769, 

De  Fleurieu,  Sept,  i. 

Cook,  in  Sept. 

De  Fleurieu,  July  i 8, 

Sept.  7, 

July  12, 

S.ept.  4, 

Chappe,  Jan.  8, 

Crcrard  de  Brahm,  Aug.  24,  ] 
1771,  - . . - ] 

De  hlcuricu,  Sept.  8,  1769, 
Sept.  1 1, 


Varia. 

W. 


O . t 

13  00 


13  00  44  30  40  00 
13  0038  1027  59 
13  00  30  1212  5 f 
13  19.38  2029  43 
13  2632  33  23  05 
13  43  02  22  02 


14  00 


14  00 
14  07 
14  23 
14  25 

H 3q 
H 38 

14  53 

^4  5 

15  00 


15  00 
15  06 


Lat. 

N. 


O i 

44  30 


Long. 

W. 


37  35 


45  34 


45  30 
27  46 

31  41 

29  29. 

36  15 

34  45 

35  30 

836  46 

32  33 


46  28 
3 6 46 


15  15136  46. 
15  28 
^5 


31  07 

32  33  13 


30  14 

29  30 

14  11 
17  44 
13  43 
28  01 

19  22 
21  26 

20  53 
16  41 

28  55 


19  53 

20  03 
12  12 


15  3639  25 
‘5  36 
15  43 
IS  5^' 

'5  57 


16  00 

16  00 
16  22 


33  40 
28  33 
32  4: 
26  26 


24 


3^5  54 

II  15 

15  36 

16  13 
18  00 


47  29:26  49 

34  2111  17 

35  30  7 32 

Cook, 
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By  wham  ohferved  in 
^68,  i’]6gyand  1771- 


Varia. 

VV. 


Cook,  Sept.  1768, 

De  Fleuricu,  July  9,  1769, 
Carteret,  March  28, 

X)e  Fleuricu,  March  29, 

Ocl.  28, 

Aug-  3, 

Gerard  dc  Brahm,  Aug.  26,') 
*77 1.  - - - i 


O I O I 

16  3032  3 


Aug. 


) 


i 


De  Fleurieu,  at  Cadiz,  in 
March,  1769, 

Cook,  in  light  of  Teneriffe, 

Sept.  23,  1768,  J 

De  Fleurieu,  Odt.  17,  1769, 

Cook  and  Bayly,  Sept.  20, 'I 
1768,  Salvages,  f 

Gerard  de  Brahm,  Aug.  28, 

1771,  - 

Aug.  29, 

De  Fleurieu,  Sept.  12,  1769, 
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I AO 

( 

6 45  327  i(> 

Sept.  20, 

I 40 

27  44  327  23 

Sept.  12, 

I 42 

15  33  323  50 

Sept.  22, 

I 43 

28  36  329  50 

Sept,  ii,^ 

I 43 

f3  23  325  41 

Sept.  13, 

I 43 

i6  i2[325  10 

Sept.  14, 

I 43 

18  30  324  40 

Sept.  13, 

I 44 

16  121325  10 

Sept.  16, 

i 44 

20  46  324  2^ 

I 47 

20  46  324  23 

Sept.  15, 

I 48 

16  12I325  10 

Sept.  23, 

r 48 

29  29  331  18 

Sep.  12, 

15  33325 

Sept.  22, 

I 51 

^5  33  325  50 

1 53 

19 

29  59^ 

I 55 

28  36  329  30 

Sept.  20, 

I 56 

27  44327  23 

Sept.  21, 

I 58{; 

17  441327  23 

Cook 
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By  whom  ohferved  in  1772, 
to  1780. 

Varia. 

E. 

Lat. 

S. 

Long. 

E. 

& 

i 

0 

0 * 

Cook  Za  Bayly,  Sept.  23, 1776, 

1 

01 

29 

29 

331  18 

Sept.  21, 

2 

01 

28 

19 

J27  34 

Sept.  13, 

2 

04 

28 

19 

329  ro 

Sept.  22, 

2 

04 

28 

36 

329  30 

Sept.  13, 

2 

04 

16 

12 

325  10 

Sept.  17, 

2 

07 

24 

17 

324  22 

Sept.  16, 

2 

07 

2 I 

37 

324  21 

Sept.  14, 

2 

09 

17 

40 

32442 

Cook,  Sept.  14, 

2 

1 1 

17 

40 

32442 

Sept.  2 [, 

2 

1 1 

28 

19 

328  10 

Sept.  22, 

2 

1 2 

28 

36 

329  30 

Sept.  21, 

2 

13 

28 

19 

328  10 

Sept.  20, 

2 

15 

27 

44 

327  23 

Sept.  13, 

2 

15 

1 6 

12 

325  10 

Sept.  14, 

2 

16 

i8 

32 

32440 

2 

16 

18 

30 

324  40 

Sept.  16, 

2 

20 

20 

46 

324  23 

Cook  and  Bayly,  Sept.  22, 

2 

22 

28 

36 

329  30 

Sept.  13, 

2 

23 

i6 

I 2 

325  10 

Sept.  16, 

2 

2Q 

21 

37 

324  21 

Sept.  17, 

2 

24 

24 

17 

324  22 

Sept.  20, 

2 

2 r 

27 

44 

327  23 

Sept.  16, 

2 

26 

21 

37 

324  21 

Sept.  21, 

2 

27 

28 

^9 

328  10 

Sept.  17, 

2 

28 

24 

‘7 

324  22 

Cook,  Sept.  21, 

2 

28 

28 

19 

1328  10 

Sept.  22, 

2 

31 

28 

36:329  30 

Sept.  24, 

2 

37 

30 

25133402 

Sept.  14, 

2 

3^' 

W 

401324  42 

Sept.  19, 

2 

39 

26 

47 

32603 

Sept.  17, 

2 

43 

24 

17 

324  22 

Sept,  16, 

0 

43 

20 

46 

321  28 

Sept.  20, 

2 

44 

27 

44- 

32816 

M 

2 

44 

27 

44 

327  23 
Cook, 
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By  whom  obfervei  in  1772, 
to  1780. 

Varia. 

E. 

Lat. 

S. 

Long. 

E. 

Cook,  Sept,  16,  1776, 

0 / 

i 

^ 0 / 

6 t 

2 44 

21  37 

324  21 

Sept.  13, 

2 45 

13 

325  10 

Sept.  20, 

2 46 

27  M- 

328  16 

Nov.  16, 

2 49 

20  46 

324  23 

Sept.  19, 

2 49 

26  47 

326  03 

Sept.  17, 

2 5o|24  17 

324  22 

Sept.  20, 

2 50  27  29 

326  40 

Sept.  16, 

2 52 

20  46 

324  23 

Cook  and  Bayly,  Sept.  14, 

2 52 

18  30 

324  40 

2 53 

17  40 

324  40 

Sept.  20, 

2 53 

27  44 

327  23 

Sept.  17, 

2 55 

24  17 

324  42 

Sept.  14, 

2 55 

17  42 

324  40 

Sept.  20, 

2 57 

27  14 

328  i6 

Sept.  19, 

2 59 

26  47 

326  03 

Sept.  20, 

3 00 

27  14 

328  16 

Sept.  14, 

3 02 

18  30 

324  40 

Sept.  i6> 

3 06 

21  27 

324  21 

Sept.  22, 

3 12 

28  36 

330  3« 

Sept.  20, 

3 13 

2.7  14 

328  16 

Sept.  19, 

3 H 

26  47 

326  03 

Sept.  16, 

3 H 

21  37 

324  5^1 

\ 

3 15 

20  46 

324  23 

Sept.  22, 

3 'I5 

28  36 

329  30 

Sept.  I 7, 

3 

24  17 

324  22 

Cook,  Sept.  19, 

3 

20  47 

326  03 

3 17 

27  14 

328  16 

3 19 

26  47 

326  03 

3 ^9 

25  54 

325  30 

Sept.  17, 

3 23 

26  47 

326  03 

3 24 

24  17 

324  22 

Sept.  16, 

3 24 

21  37 

324  21 

Cook  and  Bayly,  Sept.  20, 

3 25 

27  14 

328  15 

3 26 

27  14, 

328  16 
Cook 
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By  whom  objerved  hi  1772, 
to  1780- 

Varia. 

E. 

Lat. 

S. 

Long. 

E. 

0 / 

0 / 

0 f 

Cook  & Bay ly.  Sept.  22,  1776, 

3 27 

28  36 

329  30 

Sept.  I 5, 

3 32 

20  08 

324  29 

Cook,  Sept:  19, 

3 32 

25  54 

32530 

Sept.  19 , 

3 34 

20  08 

324  29 

3 26 

25  54 

325  30 

. Sept  15, 

3 27 

20  08 

324  29 

Sept,  19, 

4 02 

26  47 

326  03 

Sept.  16, 

4 19 

20  46 

324  23 

Feb.  5,  1775, 

5 

57  08 

337  5^ 

Sept.  15,  1776, 

5 26 

20  08 

324  29 

Feb.  26,  1774, 

5 53 

36  37 

354  37 

Furneau,  Feb.  15,1773, 

6 30 

53  J4 

358  32 

Cook,  Feb.  25,  1774, 

6 38 

37  52 

353  52 

Feb.  24, 

8 10 

37  25 

352  20 

Furneau,  Feb.  26,  1773, 

9 20 

53  29 

50 

Cook,  Jan.  26,  1775, 

9 26 

53  33 

329  20 

Feb.  I, 

10  1 1 

58  25 

to  12 

Furneau,  Feb.  27, 1773, 

ri  00 

53  29 

3 41 

Cook,  Dec.  14,  1773, 

14  12 

64  55 

297  05 

Furneau,  March  7,  1773, 

16  32 

48  30 

14  56 

March  3, 

16  45 

53  17 

12  23 

Cook,  Jan.  i,  1775, 

19  25 

54  35 

315  20 

Furneau,  March  17,  1773, 

21  00 

34  13 

1835 

Cook,  Jan.  4,  1775, 

Cook  and  Bayly,  Sept.  8,7 

21  28 

W. 

57  09 

301  44 

3776,  - - - 5 

0 2 

9 01 

325  30 

Sept.  6, 

0 03 

9 35 

325  28 

0 03 

7 18 

326  23 

Sept.  24, 

0 04 

30  25 

33^  02 

Sept.  5, 

0 06 

6 00 

327  40 

Sept.  6, 

0 06 

7 50 

326  10 

Sept.  9, 

.M  2 

7 

7 50 

326  10 
Cook 
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By  whovi  obferved  in  1772^ 
io  1 780. 


Cook  & Bayly,  Sept.  8,  1776, 

Sept.  9, 

Sept.  5, 

Sept.  6, 

Cook,  Sept  8, 

Sept.  1 1, 

Sept.  13, 

Sept,  j 1, 

Sept.  7, 

Cook  and  Bayly,  Sept.  6, 

, Sept.  7, 

Sept.  5, 

Sept.  8, 

Sept.  2 
Sept.  9, 

Sept.  8, 

Sept.  6, 

Sept.  1 1, 

Sept.' 24,  . 

Sepr.  14, 

Sept.  9, 

Sept.  7, 

Rofnevet,  in  177.3, 

Cook,  Sept.  9,  1776, 

Sept.  1 1, 

Sept.  9, 

Sept.  6, 

Sept.  24, 

Sept.  5, 

Sepr.  10, 

Sept.  1 1, 


Varia. 

W. 


Lat. 

S. 


9 

1 1 

1 1 

14 

15 

16 

17 

18 

19 
2 I 
21 
21 

21 

22 

23 
23 

26 

26 

26 

28 


1 1 

9 

1 1' 

6 

8 

9 

14 

10 

14 

8 

7 

7 

6 

7 

9 

30 

10 

9 

7 


01 


Long, 

E. 


32:,  41 

325  28 

325  41 

327  00 

326  10 
325  28 


>25  4f 


iH 

2830 

3013 

31  10 

32 

33 

34 

37 

38 
42 
42 

4330 

12 
1 2 


44 

44 


8 

23 

8 

13 

10 

7 

7 


44li3 


35 

01 

45 

43 

35 

1 1 

38328  17 
II  ^22  46 

43325  41 

50  326  10 
50  32'6  10 
00327  40 
50  326  10 

35325  38 

25  334  12 

325  41 

325  42 

326  10 

325  41 

334  12 

325  41 

325  41 

326  10 

337  20 
326  10 

325  41 

325  41 
323  23 

326  10 
334  02 

325  41 
^25  41 
23325  41 

Cook, 


42 

01 

50 

1 1 

25 

23 

04 

43 

00 

43 

23 

04 

18 

SO 

25 

40 

40 
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By  whom  obferved  in 
^ io  1780. 


Cook,  Sept.  9,  1776, 

Sept.  5, 

Sept.  9, 

Sept.  6, 

Sept.  24, 
Rofnevet,  in  1773, 

Furneau,  Feb.  10,  1775, 
Cook,  Sept.  7,  17.76, 
Sept.  9, 
Rofnevet,  in  1773, 

Cook,  Sept.  4,  1776, 
Sept.  5, 

Sept.  6, 

Sept.  12, 

Sept.  4, 

Sept.  3, 

Rofnevet,  in  1 773, 
Bayly,  Sept,  g,  1776,^ 
Rofnevet,  in  1773, 
Bayly,  Sept.  24,  1776, 
Sept.  4', 

Cook,  Sept.  13, 

Sept.  3, 

Sept.  6, 

Rofnevet,  in  1773, 

Furneau,  Feb.  20,  1773, 
Cook,  Sept.  3,  1776, 

Sept.  4, 

Sept.  3, 


Varia. 

W. 

Lat. 

S. 

Long. 

E. 

0 ! 

0 ' 

0 / 

44 

10  32 

325  41 

46 

10  04 

32541 

46 

6 45 

327  00 

,50 

lO  04 

325  41 

52 

7 18 

326  23 

54 

7 18 

326  00 

57 

30  25 

33402 

1 00 

20  20 

336  12 

I 06 

24  30 

338  J7 

I 07 

58 15 

349  56 

I 08 

8 43 

326  10 

I 08 

10  04 

32541 

I 09 

19  41 

336  08 

I 12 

5 34 

328  23 

I 18 

6 45 

327  00 

I 20 

7 5« 

326  10 

I 20 

^5  33 

325  50 

I 22 

5 34 

328  23 

I 24 

5 34 

328  23 

I 3^ 

21  46I365  53 

I 33 

10  04I325  41 

I 39 

25  3o|340  04 

I 4.2 

30  25333  52 

I 42 

5 i7'328  36 

I 44 

16  I2'325  10 

I 48 

4 22‘33oor 

I 52 

-7  i8'326  23 

I 57 

26  32 

34041 

2 00 

18  10 

335  42 

2 00 

53  15 

341  23 

2 02 

4 22 

33001 

2 03 

4 22 

33001 

2 03 

5 00 

328  50 

2 07 

3 37 

330  16 

Cook, 
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By  whom  obferved  in 
to  1780. 


Cook,  Sepr.  4,  1776, 
Sept.  14, 
Sept.  3, 

Bayly,  Qdl.  4,  1776, 
Cook,  Sept.  14, 

Sept.  2, 
Oct.  25, 
Sept.  3, 

Bayly,  0(fl.  9, 

Sept.  4, 
Sept.  3, 

Sept.  28, 
Sept.  2, 

Cook,  Sept.  2, 

Bayly,  Odt.  6, 
Rofnevet,  in  1773, 
Cook,  Sept.  3,  1776, 
Bayly,  Sept,  i, 

Cook,  Sepr.  3, 
Rofnevet,  in  1773, 
Cook,  Sept.  I,  1776, 
Bayly,  Od.  i, 

Od.  9, 

Sept.  I, 
Rofnevet,  irt  1773, 
Bayly,  Sept.  29,  1776, 

Od.  II, 
Sept.  2, 
Sept.  9, 
Sept.  I, 


Varia 

W. 

Lat. 

S. 

Long, 

E. 

0 < 

0 / 

0 / 

2 1 1 

5 

’,328  50 

2 1 1 

17  4032442 

2 14 

3 37  33«  16 

2 16 

22  17 

33605 

2 16 

I 8 2C 

32440 

2 20 

2 48 

33053 

2 24 

Equator. 

331  00 

2 27 

4 22 

33001 

2 29 

3 37 

330  ^6 

2 30 

28  58 

339  23 

2 3^ 

5 00 

328  50 

2 36 

4 22 

33001 

2 40 

4 22 

33001 

2 46 

33  43 

34403 

2 49 

2 48 

33053 

2 50 

2 48 

33053 

2 52 

2 48 

33053 

2 5^ 

24  58 

336  22 

2 55 

28  3J 

344  16 

2 53 

3 37 

330  16 

2 5^'' 

J 13 

331  32 

2 58 

4 22 

330  01 

3 01 

27  32 

342  04 

3 

J 13 

33i  52 

3 

20  17 

325  13 

3 02 

29  05 

3293^ 

3 04 

I 13 

331  52 

3 °5 

16  10 

33637 

3 05. 

33  4^. 

344  00 

3 05. 

33  5^^ 

34416 

3 

28  40 

340  29 

3 09 

I 50 

330  20 

3 C9 

3 37. 

330  16 

3 12 

1 ^3. 

33202 

Cook, 
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B,  whom 


obferved 
to  1780, 


in  1772. 


Varia, 

W. 


Lat.  ILong, 


Cook,  Sept.  2,  1776, 

Sept.  3, 

Sept.  28, 

Rofnevet,  in  1773,  v 
Cook,  Feb,  12, 1775, 

Sept.  2,  1776, 
Sept.  3, 

Bayly,  Sept.  29, 

Sept.  28, 
Cook,  Sept.  2, 

Sept,  r, 

Bayly,  Sept.  2, 

Sept.  30, 
Rofnevet,  in  1773, 
Bayly,  Sept.  30,  1776, 
Sept.  I, 

Sept.  2, 

Sept.  I, 
Rofnevet,  in  1773, 
.Bayly,  Sept.  29, 1776, 
Sept.  2, 

Sept.  I, 

Sept.  2, 

Sept.  3, 

Cook,  Sept.  28, 

Sept.  3, 
Rofnevet,  in  1773, 

Cook,  Sept.  I,  1776, 
Sept.  29, 

Sept.  2', 

Sept.  28, 


0 ^ 

0 , 

0 # 

3 12 

2 48 

33053 

3 14 

I 50 

330  20 

3 15 

3 37 

330  16 

3 20 

33  43 

34403 

3 23 

30  50 

348  oa 

3 23 

58  19 

353  47 

3 23 

I 50 

330  20 

3 23 

3 37 

330  16 

3 25 

17  20 

33530 

3 26 

33  43 

34403 

3 26 

1 50 

330  20 

3 26 

I 13 

331  32 

3 27 

I 50 

330  20 

3 3<^ 

20  00 

335  10 

3 33 

14  07 

337  12 

3 34 

33 

335  28 

3 36 

I 13 

331  52 

3 3<5 

1 50 

33020 

3 39 

I 13 

33‘  5* 

3 39 

29  21 

345  22 

3 4« 

33  48 

343  00 

3 43 

1 50 

330  20 

3 45 

I 13 

331  52 

3 41 

.1  5^> 

33020 

3 4« 

3 37 

33°  >6 

3 54 

33  43 

344  03 

4 03 

4 22 

33001 

4 ®5 

32  26 

35417 

4 08 

12  15 

33740 

4 22 

i 13 

33132 

4 2^ 

33  48 

344  00 

4 24 

33  56 

344  16 

4 26 

2 48 

330  53 

4 26 

33  43) 

344  03 

Cook, 
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By  zvbom  ohferved  in  1772, 
to  1780. 


Cook,  Sept.  28,  1776, 

Sept.  29, 

Bayly,  Ocl.  13, 

Cook,  Sept.  29, 
Rofnevet,  in  1773, 
Bayly,  Sept.  5,  1776, 
Sept.  29, 

1 

oa.  3, 

Sept.  29, 

oa.  3, 
oa.  4, 

Sept.  29, 

oa.  3, 

oa.  I, 
oa.  16, 

Sept.  2S, 

oa.  I, 

Rofnevet,  in  1773, 
Bayly,  Oa,  16,  1776, 

oa.  3, 
oa.  13, 
oa.  3, 

Cook,  oa.  3, 

oa.  4, 

Furneau,  Jan.  16,  1773, 
Cook,  oa.  3,  1776, 

oa.  4, 


Varia. 

W. 


4 

4 

4 

4 

4 

4 

4 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


42 

43 

44 

44 

45 
45 

53 

06 

07 

97 

20 


3433 


Lat. 

S. 


33 

33 

33 

33 

30 

32 

31 
13 

33 
33 
35 


43 

43 

56 

56 

26 

52 

39 

34 

48 


Long. 


344-03 
344  03 

344 

344 
344  20 
34408 
35048 
336  36 
344  00 


5634416 

351  00 
344  00 


^ I 

48 


39|33  5634416 


4235 

4435 

46I35 


47 

47 

51 


33 

33 

35 


5334 
34 

31 
1 1 


00 
02 

05 
1334 

20{  9 
20^31 
2735 
2734 
2835 
2935 
2935 
3254 

32i34 

34135 


351  00 
351  00 
351  lO 

344  00 

344  16 
351  00 
35050 

349  00 

350  16 
0433740 


37 

37 

45 

48 

56 

37 

43 

12, 

42 


16 

52 

47 


348  14 

3.38  13 

349  40 

37351  00 

i2jJ49  00 

37*35  I 00 
4i|35i  05 

45351  10 
04336  16 
43I35050 
45i35i  10 
Cook 


A TREATISE  ON  MAGNETISM. 


97 


By  whom  ohferved  in 


to  1780. 


|Varia. 

W. 


Cook  and  Bayly,  Od.  r,  1776, 

Od.  3, 

Od.  4, 

Od.  3, 

od.  i 

Od.  I, 


Od.  4, 

Od.  I, 

Od.  8, 

Od.  3, 

Od.  4, 

Bayly,  Jan.  9, 1780, 

Od.  4,  1776, 
Od.  I, 


Od.  4, 

Od.  7, 

Cook,  Od.  4, 

Od.  7, 

Ocit.  4, 

Cook  and  Bayly,  Od.  i, 
Bayly,  Sept.  23,  1780, 
Od.  1, 1776, 
Od.  4, 

Od.  I, 

Od.  4, 

Od.  I, 
Rofncvct,  in  1773, 

Bayly,  Od.  8,  1776, 

N 


6 

6 

6 

6 

6 

6 

6 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


36 

37 

38 


Lat.  [Long. 

S.  E. 


34 

34 

35 


4035 

4635 


49 

49 

00 

02 


35 

34 

34 

34 


7 

7 

7 

7 

7 

7 

7 


09 

11 

12 

16 

17 
19 

2 1 
21 

2335 

2435 


7 41 
7 43 
7 4534 


7 

7 

7 

7 

8 

8 


12  349  00 
12  349  00 
37  35J  00 

45351  10 
37351  00 
45351  10 

16348  14 
16348  14 
16348  14 

0535  45  35J  10 
1034  1234900 

32  353  05 

34  43  35050 

35  49351  16 
49351 
3033430 
49351  16 
16348  14 

34  16  348  14 
45  35^  10 
1935230 
49351  16 
49351  16 

1 2 349  00 
49  351  16 
16  348  14 

05  340  07 

1 2 349  00 
49351  16 
12  349  00 
34  49351  16 
34  1234900 
17339  35 

32353  05 

Rolnever, 


35 

I 

35 

34 


34 

35 
38 
40 


35 

35 

34 

35 
34 

7 


49 

50 

55 

57 
00 

1635 


35 

34 


5 
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By  whom  ohjerved  in  1772,  Varia. 

to  1780,  W. 

Rofnevet,  in  1773, 

Cook,  Odt.  7,  1776, 

Bayly,  June  7,  1780, 

Cook  and  Bayly,  May  28, 

Cook  and  Bayly,  Oe^t.  7,1776, 


Odl.  8, 

Od.  3, 

Bougainville,  in  1776, 
Cook,  0(ft.  7, 


Bayly,  June  4,  1780, 

Cook  and  Bayly,  061.  7, 

1776.  - - - 


oa.  8, 

Odt.  7, 

Odh  8, 

Cook,  061.  9, 

Rofnevet,  in  1773, 
Cook,  May  31,  1780, 
Bayly,  Sept.  12,  1776, 
Cook  and  Bayly,  061.  7, 
Odt  9, 

Rofnevet,  in  1773, 


8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 


Lat.  (Long 

S.  ‘ E.  ’ 


o 

01 


20 
2035 

32 

32 

33  35 


12 


34 

35 

42 

43 
47 

49 

00 

00 

00 

01 
01 
08 


35 

35 

35 

5 

35 

35 

35 

33 

35 

35 

35 

39 


9 14 


9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

10 

10 

10 

|io 


19 

19 

23 

23 

27 

41 

52 

56 

58 

00 

02 

10 


10 

19 

12 
00 

19 
303 


19 
19 
303 

^935 
32 
32 
51 

31 

32 
30 

00 


341  27 
35230 
33642 

344  38 

352  30 
52  3^ 
352  30 

352  30 
52  35 

2 30 

353  05 
353  05 
344  05 

352  50 

353  05 
353  05 
340  01 


35  30352  35 


1835  30I352  35 
35  30352  35 

352  30 

353  0*5 


35  32 
31  54 
12  00 

3 57 
35  30 


33  26 
1034.05 


35  ^9 
35  32 
35  32352  35 
35  32353  05 
35305 
357  56 
34438 

042  02 

35235 

35  2535706 


00  59 

5 or 

Cook 
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By  whom  ohferved  in  1772, 
to  1780. 


Varia.l  Lat. 

W.  S. 


Cook  and  Bayly,  May  3 0,1 
1780,  - - -I 

061,  9,  1776, 
Furneau,  Feb.  12,  1773, 

Cook  and  Bayly,  061:.  7, 

1776,  - - - 

Bayly,  May  30,  1780, 

Cook,  061.  9,  1776, 

Bayly,  May  31,  1780, 

061.  9,  1776, 

June  2,  1780, 

061.  9,  1776, 

May  30,  1780, 
March  27, 

061.  9,  1776, 

May  28,  1780, 

May  27, 

May  28, 

May  24, 

Cook,  May  28, 

Cook  and  Bayly,  May  28, 

Dec.  2, 1772, 

Feb.  16,  1775, 

Bayly,  May  22,  1780, 

Cook,  May  28, 

. Feb.  iS,  177 5, 
Rofncvet,  in  1773, 

Cook  and  Bayly,  May  19,] 
1780,  - - - j 

N2 


10  13  12  00  344  38 

)o  344  38 
’6  357  06 
^6  323  50 

3135  1935230 

345 
337  06 

75706 

744  12 

34438 

35706 
342  42 

35706 

- 544  50 

34730 

3570^ 

^4j.6  20 
,47 12 
346  26 
]i8  27  35  I 00 
52  14  24  <^46  26 
57  14  24  346  26 
00  14  21  J46  16 
08  59  12  40  15 


2 52 14  24346  26 


24  40 


Baylyj 


lOO 
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By  zvhom  ohferved  in 
to  1780. 


1772, 


Varia, 

W. 


Lat. 

S. 


Long. 

E. 


Bayly,  Sept,  22, 1776, 
May  19,  1780, 
May  21, 
Rofnevet,  in  1773, 

May  21,  1780, 

May  19, 

061.  24,  1776, 
Dec.  5,  1772, 
Furncau,  Feb.  9, 1774, 
Bayly,  May,  19,  1780, 
Bougainville,  in  1776, 
Cook,  May  197  1780, 
iHirncau,  in  1773, 

Bayly,  Ocl.  28,  1776, 

May  17,1780, 
Rofncvet,  in  1773, 

Bayly,  Dec.'  4, 1772, 

Dec.  6, 

Dec.  3. 

Nov.  27, 

July  21,  1780, 
Cook,  Oct.  14,  1776, 


Bayly,  July  21,  1780, 

Oct.  14,  1776, 
Rofnevct,  in  1773, 
Bayly,  July  21,  1780, 

Furneau,  Feb.  7,  1774, 
Cook,  Odt.  14,1776, 
Furneau,  Feb.  4,  1774, 
Bayly,  May  14, 1780, 


56 

12 

18 

28 


13 

H 
H 
H 
H 

14  35 

14  47 

15  08 


30 


15 

15 

15 

16 

O 

17 
17 
17 
17 

17 

18 
18 
18 
18 
18 
18 
18 

18 

^9 

19 

■'9 

19 

^9 

^9 

19 

‘9 


33  46 
24  40 
22  26 

34  16 

24,  40 

24  40 
24  40 

33  5S 


1547 

57 

24 

25 


1 6 

37 


36 

43 

30 
13 

1633 


10 

20 

37 

5i 


24  40 
41  48 


26 

34 


51  45 

1 1 48 
16 

30 

33 
37 
5^ 

55 
55 


57 

40 
08 
46 

41 

44  28 
40  04 
38  10 


28 

34 
34 
3« 
M 34 


3^ 


49 
57 
57 

1C 

59 
34  04 
10 
10 


15 

it  38 

I 

2C 


38 

59 
2834 


60 


58  jO 


^06 

35632 

06 
06 
06 
424 
18  14 
31746 

I2 

7 08 
06 
18  35 

I I 48 

5 49 
1 8 02 

1834 

16  54 
1845 

17  22 

323  28 
351  59 
351  59 
351  59 
323  28 
351  59 
1934 

323  28 
32328 
16  312  12 
901 
307  10 
1 1 1 2 


57 

20 

08 


Rofnever, 
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By  whom  obferved  in  ij'j'it 
to  1780. 

Varia. 

W. 

Lat. 

S. 

Long. 

E. 

Rofnevet,  May  20,  1773, 

0 

20 

/ 

15 

9 

34 

16 

0 

20 

/ 

53 

Bayly,  July  21,  1780, 

20 

20 

30 

10 

333 

28 

Rofnevet,  in  1773, 

20 

44 

34 

20 

22 

18 

Bayly,  May  12,  1780, 

20 

56 

32 

43 

17 

00 

Nov.  7,  1776, 

2 1 

15 

34 

13 

17 

20 

Aug.  2,  1780, 

21 

26 

44 

50 

337 

00 

2 1 

36 

44 

50I 

337 

00 

Rofnevet,  in  1773, 

2 2 

00 

35 

27 

18 

26 

Cook,  Aug.  2,  1780, 

22 

20,44 

5^ 

337 

00 

Dec.  23,  1772, 

56’ 

55 

26 

338 

57 

Furncaii,  Feb.  3, 1773, 

(24 

3« 

60 

04 

302 

47 

TABLES 
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TABLES  OF  THE  VARIATION 

OF  THE 

MAGNETIC  NEEDLE, 

Obferved  at  different  Times  in  the  Indian  Ocecn^ 

' North  of  the  Equator. 

\ 

Longitude  from  the  Meridian  of  London. 


By  whom 


obferved  in 
to  1780. 


Varia, 


Lat. 


E. 

N. 

E. 

0 f 

0 

0 02 

19  2( 

I 14  20 

0 06 

2 1 56 

131  34 

0 06 

I '57 

12234. 

0 24 

22  14 

131  36 

0 25 

I 04 

po 

0 

VD 

0 

0 31 

21  19 

129  12 

0 31 

4 43 

fos  23 

0 32 

I 04 

106  03 

0 34 

I 04 

106  03 

0 36 

3 37 

105  25 

0 39 

22  24 

^31  36 

0 39 

5 37 

125  53 

0 41 

22  14 

131  36 

0 42 

I 04 

106  03 

0 46 

I 04 

106  03 

00 

0 

5 34 

126  10 

0 49 

5 34 

126  10 
Cook^ 

Bayly,  Jan.  14,  1780, 

Nov.  20,  1769, 
Carteret,  Nov.  14,  1767, 
Cook  and  Bayly,  Nov.  19, '> 
1769,  - - - / 

Feb.  1, 1780, 

Bayly,  Nov.  21,  1779, 

Jan.  30,  1780, 

Feb.  I, 

Cook,  Feb.  i, 

Bayly,  Jan.  30, 

Nov.  19,  1779, 
Carteret,  Nov.  7,  1767, 

Cook,  Nov.  19,  1779, 

Feb.  I,  i;8o, 

Carteret,  Nov.  6,  1767, 

Cook,  Feb.  i,  1780, 
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By  whom  obferved  in  i767,lVaria. 

to  1780,  I E. 

Lat. 

N. 

Long. 

E. 

0 1 

0 

-1 

0 . 

Cook,  Nov.  8, 

0 50 

5 

30 

125  II 

Marion  and  Crozet,  Nov.  ^ 

I 00 

12 

123  58 

44 

29,  1772,  - - ) 

1 17  06 

Bayly,  Nov.  28,  1779, 

I 00 

20 

49 

Nov.  18, 

I 00 

22 

14 

13 1 36 

• 

1 07 

22 

55 

136  10 

Jan.  31,  1780, 

I 19 

3 

03 

10545 

Carteret,  Ocl.  27,  1767, 

1 20 

5 

34 

12655 

Sept.  30, 

I 41 

4 

25 

135  07 

Ort.  27, 

1 45 

6 

15 

12655 

Sept.  27, 

2 00 

2 

50 

136  47 

Bougainville,  in  1766, 

2 06 

0 

12 

13705 

Carteret,  Nov.  27,  1767, 

2 09 

2 

13 

137  ir 

Od.  27, 

2 ic 

6 

15 

136  50 

Cook,  Nov.  16,  1779, 

2 17 

25 

03 

139  26 

Carteret,  Od;.  12, 1767, 

2 19 

4 

49 

134  12 

2 20 

5 

12 

13357 

Bayly,  Nov.  16,  1779, 

2 29 

24 

57 

139  13 

Oa.  16, 

2 24 

5 

55 

13340 

Cook,  Nov.  16, 

2 42 

24 

5'2 

J39  00 

Carteret,  Sept.  24, 

3 08 

0 

05 

139 

oa.  3, 

3 °9 

4 

41 

13321 

Oc\.  9, 

3 

4 

03 

124  24 

Sept.  24, 

3 H 

4 

41 

133  21 

Oa.  6, 

3 33 

4 

21 

133  15 

oa.  8, 

3 

w. 

3 

53 

13443 

Cook  and  Bayly,  Jan.  i6,'l 
1780,  - - - J 

Bayly,  Jan.  31, 

0 00 

15 

ot 

114  15 

0 03 

I 

36 

105  49 

Jan.  30, 

0 04 

3 

21 

‘23  33 

Jan.  16, 

0 10 

5 

C3 

1 1341 

Jan.  30, 

0 I I 

3 

2 I 

105  23 

Cook,  Nov.  21,  1779, 

0 I4 

21 

18 

129  It) 
Cook, 
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By  whom  ohferved  in  1767, 

Varia. 

Lat. 

|Long.: 

to  1780. 

W. 

N. 

Cook,  Feb.  i,  1780, 

0 ' 

0 16 

0 

' I 

C4 

I»  - 

1 06  03 

Carteret,  Nov.  26,  1767^ 

019 

0 

04 

118  45 

Bay ly,  Dec.  1,1779, 

0 21 

22 

07 

11407 

Jan.  r9„i78o. 

0 28 

. 8 

58 

107  23 

Cook,  Jan.  16, 

0 28 

'5 

01 

11415 

Bayly,  Nov.  21,  1779, 

0 29 

21 

18 

129  16 

Cook,  Jan.  30,  1780, 

0 29 

3 

21 

105  23 

Jan.  16, 

0 32 

21 

18 

I 29  16 

Jan.  20, 

0 33 

21 

18 

129  16 

Jan.  16, 

0 34 

45 

OI 

11415 

Byron,  Nov.  7,  1767, 

0 38 

3 

54 

10350' 

Cook,  Nov.  21,  1779, 

0 42 

21 

18 

129  iG 

Feb.  I,  1780,. 

0 46 

I 

04 

1 06  03 

Cook  and  Bayly,  Jan.  30, 
1780,  - - / 

0 50 

3 

21 

'05  33 

Cook,  Jan.  16, 

0 52 

01 

114  15: 

Jan.  30, 

0 53 

3 

21 

129  r6 

Nov.  21,  1779, 

0 59 

21 

18 

1 29  16- 

Bayly,  Jan.  28,  1780, 

I 00 

7 

1 1 

06  11 

Nov.  21,  1779, 

I 15' 

21 

18 

129  16- 

Cook,  Nov.  19, 

2 43- 

22 

14 

31  36- 
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TABLES  OF  THE  VARIATION 


OF  THE  / 

MAGNETIC  NEEDLE, 


Obferved  at  different  "Times  in  the  Lidian  Ocean^ 
South  of  the  Equator. 


Longitude  from  the  Meridian  of  London. 


By  whom  obferved  in  1766. 
^01773, 

Varia. 

E. 

Lat. 

S. 

jLong. 

1 E. 

Bougainville,  in  1766, 

0 

0 

22 

rt 

4 

t 

29 

0 

127 

48 

0 

33 

2 

54 

130 

39 

0 

40 

I 

52 

J32 

48 

Furneau,  March  6,  1773, 

0 

55 

43 

56 

'39 

12 

Bougainville,  in  1766, 

I 

55 

0 

17 

'34 

53 

Cook,  Aug.  27,  1770, 

2 

30 

9 

56 

'39 

30 

Bougainville,  in  1766, 

3 

05 

I 

j 6 

140 

'7 

Cook,  Jan.  18,  1770, 

3 

06 

lO 

36 

138 

54 

Bayly,  Aug.  17,  1769, 

4 

09 

12 

38 

'37 

'5 

Bougainville,  in  1766, 

4 

28 

2 

10 

141 

34 

Bayly,  June  5,  1770, 

5 

35 

19 

1 2 

'33 

00 

April  24, 

7 

54 

35 

19 

130 

1 2 

March  7, 

7 

5^- 

33 

22 

128 

3«> 

May  6, 

8 

00 

33 

50 

125 

30 

May  lo. 

8 

00 

33 

02 

1 28 

oo 

April  18, 

8 

36 

25 

34 

1 27 

'5 

April  25, 

8 

48 

34 

29 

128 

34 

April  5, 

9 

00 

^9 

1 2 

'33 

OQ 

O Bayly, 


io6 
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to  1773. 


Bayly,  May  ii, 

April  20, 

April  30, 

April  JO, 

April  14, 

- April  13, 

April  II, 

Jan.  29,  1774, 
Feb.  4, 

Wallis,  Nov.  26,  1767, 
Carteret,  Nov.  27, 
Bougainville,  in  1766, 
Bayly,  March  16,  1773, 
Carteret,  Sept.  30,  1768, 
May  29,  1768, 
In  1768, 

Wallis,  Dec.  16,  1767, 
Bougainville,  in  1766, 
Cook,  Sept.  13,  1770, 
Carteret,  in  Dec.  1767, 
Bougainville,  in  1766, 
Wallis,  Dec.  i,  1767, 
Bougainville,  in  1766, 
Furneau,  March  1,  1773, 
Bougainville,  in  1766, 
Carteret,  0(51.  2,  1768, 
Cook,  Sept.  22,  1770, 
Bougainville,  in  1766, 
Cook,  March  1771, 

Sept.  26,1770, 
Carteret,  Odt.  4.,  17(58, 
0(5t.  1 2, 

Furneau,  March  4, 1773, 


/aria.| 

£. 

Lat. 

S. 

Long. 

E. 

0 / 

0 / 

0 / 

9 10 

32  02 

128  00 

10  42 

36  18 

13025 

II  03 

34  00 

128  57 

II  25 

38  51 

123  13 

II  30 

39  30 

12432 

12  27 

29  23 

124  30 

^3  48 

38  30 

123  30 

23  35 

70  00 

107  57 

25  42 

W. 

65  42 

100  14 

0 00 

4 10 

175  44 

0 12 

0 04 

118  15 

0 45 

5 48 

12445 

0 47 

44  01 

135  44 

0 51 

7 4‘ 

102  06 

0 56 

5 29 

11053 

1 00 

5 31 

11747 

I 00 

6 41 

104  00 

I 10 

6 08 

123  31 

1 10 

9 45 

126  13 

I 16 

5 30 

11828 

I 17 

6 26 

11453 

1 25 

6 08 

106  00 

I 28 

6 25 

1 17  47 

i 30 

44  00 

135  45 

2 03 

^ 35 

1 01  04 

2 Ob 

10  37 

9749 

2 4^ 

1 1 10 

110  12 

2 50 

14  40 

9440 

3 oc 

6 49 

7342 

3 1C 

10  47 

II038 

3 

1 2 13 

94  26 

3 3c 

.19  50 

77  10 

3 50:44  50 

13250 
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By  whom  ohferved  in  1766,  to 

1773- 

Varia. 

W. 

Lat. 

S 

Long. 

E. 

Bougainville,  in  1766, 

9 

3 

/ 

55 

0 

18 

! 

34 

0 / 

81 57 

Bayly,  March  6, 1773, 

4 

03 

^9 

33 

79  io 

Bougainville,  in  1766, 

4 

45 

19 

48 

70  43 

Bayly,  Sept.  8,  1770, 

5 

00 

9 

46 

122  37 

Cook,  Oct.  14, 1768, 

6 

26 

21 

47 

73  17 

Furneau,  March  3,  1773, 

6 

35 

46 

22 

130  51 

Bougainville,  in  1766, 

6 

43 

^9 

48 

7043 

Bayly,  Jan.  17,  1766, 

7 

10 

'9 

54 

68  50 

7 

41 

44 

18 

128  18 

Bougainville, 

8 

55 

^9 

46 

67  02 

Cook,  March  12,  1773, 

9 

40 

^9 

45 

62  54 

9 

49 

S« 

56 

132  II 

Furneau,  March  i. 

10 

20 

^9 

04 

125  30 

Cook,  in  1771, 

10 

20 

23 

00 

65  30 

In  March, 

10 

20 

23 

00 

115  30 

Carteret,  061.  17,  1768, 

1 1 

20 

24 

23 

6832 

061.  20, 

1 1 

48 

24 

59 

67  05 

Bougainville,  in  1768, 

1 1 

48 

20 

04 

60  03 

Carteret,  Odt.  18, 

1 1 

50 

25 

08 

67  51 

Cook,  March  ii,  1773, 

r I 

57 

58 

07 

130  50 

March,  1771, 

12 

20 

24 

00 

122  30 

Carteret,  Ocl.  25,  1768, 

12 

39 

^3 

23 

6405 

061.  19, 

12 

49 

25 

08 

6738 

. 06t.  20, 

12 

54 

24 

59 

6705 

061.  24, 

12 

54 

23 

2 1 

65  01 

Bougainville,  1766, 

^3 

22 

•9 

52 

57  33 

Rofnevet,  in  1773,  and  1774, 

'3 

40 

20 

25 

57  04 

Carteret,  06t.  2b,  1768, 

^3 

42 

23 

32 

63  12 

Rofnevet,  in  1773, 

15 

3« 

20 

2 1 

5636 

hurneau,  Feb.  28, 

‘5 

47 

50 

20 

122  19 

Carteret,  OcF.  28,  1768, 

ib 

10 

24 

52 

60  44 

Rofnevet,  in  1773, 

f6 

2C 

26 

00 

62  33 

Cook,  Dec.  10,  1772, 

Ib 

29 

; I 

04 

20  53 

Jan.  14,  1771. 

f6 

5C 

^5 

115  2 1 

2 Bougainville, 


i©S 
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By  whom  obferved  in  1766, 
to 


Varia. 

W. 


Lat. 

S. 


Long. 

E. 


Bougainville, 'in  1776, 
Rofnevec,  in  1773, 

Cook,  March  1771, 

Dec.  I I,  1772, 
Rofnevet,  in  1773, 
Carteret,  Otfl.  30,  1768, 
Rofnevet,  in  1773, 
Bougainville,  in  1766, 
Rofnevet,  in  1773, 

Cook,  Jan.  14,  1771, 
Rofnevet,  in  1773, 


Cook,  Dec.  28,  1772, 
Rofnevet,  in  1773, 

Carteret,  Nov.  i,  1768, 

Cook  and  Bayly  in  Table 
Bay,  at  the  C.  ot  G.  H. 
Rofnevet,  in  1773, 

Cook,  Dec,  17,  1772, 
Rofnevet,  in  1773, 

Carteret,  Nov.  3,  1768, 
Bayly,  jan.  10,  17^1 , 
Carteret,  Nov.  5,  *1768, 
Bougainville,  in  1766, 
Carteret,  Nov,  4,  176S, 
Nov.  3, 

Cook,  Dec.  19,  1 77 
Bougainville,  in  1766, 
I'urneau,  Feb,  26,  1773, 
Carteret,  Nov,  23,  1768, 


} 


17 

17 

n 

n 

17 

18 
18 
18 
18 
18 

18 

^9 

^9 

19 

9 

'9 

^9 

-O 

20 

20 

20 

20 

20 

20 

20 

21 
2 1 
21 
2 1 
21 
2 1 
2 I 


00 

00 


o 

21 


00  24 


09 
16 
18  25 


51 

28 


31 


40  24 
43  25 


4i 

55 

03 

C5 

08 

3« 

20 

40 
1 2 
20 

30 

40 

50 

53 

58 


19 

46 
18 
2 1 
2 2 

58 

23 

20 
27 

27 


10 

35 

Oo 

5^ 

3c 

40 

28 

12 

09 

08 

15 

48 

58 

58 

44 
o 1 

2 1 
^5 

05 


I30  44 
55 

•24  25 
27  40 


59148 

09127  44  4931 


5453 

5649 

122  30 

21  33 
62  50 

57  20 
5031 

53  55 
56  23 
52  20 

115  20 
50  48 

50  07 

54  07 

22  2^; 

52  39 

51  38 

53  22 

53  22 


6435 

23  44 

5032 
51  25 

106  49 


10 
I 5 

23 


35  27 
27  42 
27  40 
26  54-  17 

3«.34  3* 
30-5 1 21 

39*34  57 


22  50 
5040 
51  25 

25  49 

^5  J3 

11602 

26  16 


Bougainville, 


A TREATISE  ON  MAGNETISM^ 


109 


By  %schom  ohferved  in  1766 
io  1773. 

Varia. 

W. 

Lat. 

S. 

Long. 

E. 

Bougainville,  in  1776, 

0 

21 

4C 

0 ' 

27  16 

i 

.»  ' 
47  25 

Carteret,  Nov.  24,  1768, 

21 

44 

34  52 

25  '30 

Cook,  Dec.  2.1,  1772, 

21 

47 

53  50 

29  54 

Rofnevet,  in  1773, 

22 

15 

27  28 

47  34 

Carteret,  Nov.  21,  1768, 

22 

18 

35  46 

27  30 

Bougainville,  in  1766, 

22 

20 

35  31 

27  33 

Carteret,  Nov.  19,  1768, 

22 

32 

35  17 

29  08 

Nov.  6, 

22 

38 

28  58 

46  53 

Nov.  20, 

22 

46 

35  42 

27  52 

Nov.  22, 

22 

50 

35  04 

26  59 

Rofnevet,  in  1773, 

23 

00 

35  29 

25  10 

23 

25 

34  28 

40  02 

23 

30 

36  04 

24  05 

23 

30 

25  56 

49  13 

Bougainville,  in  1766, 

23 

41 

32  41 

32  09 

Rofnevet,  in  1773, 

24 

00 

j6  08 

64  56 

Cook,  in  1771, 

24 

00 

35  30 

23  30 

Jan.  I,  1773, 

24 

H 

38  14 

H 43 

Rofnevet^  in  1773, 

24 

22 

40  40 

69  07 

24 

30 

40  28 

67  31 

24 

30 

36  25 

24  39 

Carteret,  Dec.  10,  1768, 

24 

40 

29  591 

44  25 

Nov.  7, 

24 

55 

29  59 

44  25 

Rofnevet,  in  1773, 

24  56 

26  25, 

48  1 1 

25 

00 

39  "4 

^5  35 

Furneau,  Feb.  23, 

25 

02 

52  i8 

104  44 

Carteret,  Nov.  12,  1768, 

25 

02 

32  39 

37  47- 

Nov.  13, 

25 

«5 

33 

35  57' 

25 

08 

32  02. 

39  17 

Rofnevet,  in  1773, 

25 

3^' 

29  42! 

43  4^- 

Carteret,  Nov.  10,  1768, 

25 

32 

30  37 

4!  1 8 

25 

39 

30  12 

40  26 

Bougainville,  in  1766, 

25 

45 

30  4^ 

28  25 

Carteret,  Nov.  9, 1768,  | 

25 

50 

30  ^9 

42  07 

Rofaever^ 


I 
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By  whom  ohferved  in  1776,'Varia, 
, io  1773.  W. 


Lat. 

S. 


Long. 

E. 


Rofnevct.  in  1773, 
Cook,  in  1771, 

In  March, 
Rofnevet,  in  1773, 


Bayly,  Jan.  1 1,  1773. 
Rofnevct, 


Cook,  Jan.  9,  1773, 
Cook,  in  1771, 

06\.  12, 

Jan.  14.  1773, 
March,  8, 
Rofnevet,  in  1773, 
Bayly,  Feb,  i,  i773i 
Feb.  10, 

Furneau,  Feb.  21,  1773, 
Rofnevet, 

Bayly,  Jan.  17, 

Rofnevct, 

Bayly,  Jan.  22, 

Feb.  5, 
Furneau,  Feb.  20, 

Jan.  31, 

Rofnevet, 


25 

26 
26 
26 
26 
26 
26 

26 

27 
27 

27 

27 

27 

27 

27 

27 

28 
28 
28 

28 

29 
29 
29 
29 
29 

29 

30 
30 
30 
30 
30 

JO 

Ji 

3^ 


57 

00 

IO 


32 

29 

29 


10130 


15 

28 

30 

30 

05 

07 


1563 


18 

30 

30 

40 

42 

15 

27 

27 

35 

00 

03 

04 


37 

28 

40 

43 

34 

35 


25 

43 

34 

35 
61 

34 

46 

63 

59 

33 

48 

50 


0552 


05 
30 

00 
00 
26  49 

52 

o 


46 

70 

49 

54 


46 

49 

53 

Ou 


47 

49 


00  4 8 


08 

00 

00 

31 

58 

J5 

25 

58 

46 
00 
1 2 
04 

43 

Ob 

06 

36 

00 


41 25 
43  20 

3730 

43  09 
42  13 
5005 

41  31 

41  06 

42  48 

36  06 

37  59 
37  58 

6939 

44  37 
3938 

35  33 

2730 


37 

57 

49 
54 

30 

07 
20 
12 

10 

1 1 
28 

08 
22 

50 

58 
30 

06 


38  20 
40  08 
121  37 

42  54 

58  37 

65  23 

I 1032 

44  34 
40  05 

43  30 
52  16 
5848 
9738 

57  18 

67  25 

57  59 

68  on 

Rofnevct 


I 
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IT  i 


By  whom  ohferved  in 
io  1773. 


Rofnevet,  in  1773, 
Cook,  Jan.  21,  1773, 
Feb.  7, 

March  6, 
Rofnevet,  in  1773, 

Bayly,  Feb.  12,  1773, 
Jan.  27, 

Feb.  6, 
Furneau,  Feb.  13,  1773, 
Cook,  Feb.  13, 

Jan.  23, 

Jan.  24, 

Furneau,  Feb.  13,  1773, 
Cook,  Feb.  14,  1774, 
Furneau,  Feb.  16,  1773, 
Cook,  Feb.  15,  1773, 
Feb.  18, 

March  3, 

Feb.  20, 

Feb.  22, 

Feb.  25, 


Varia. 
• W. 

Lat. 

S. 

Long. 

E. 

0 ; 

0 / 

<5  / 

31  00 

47  21 

6806 

31  16 

62  48 

4155 

31  28 

48  51 

62  18 

31  30 

60  04 

11830 

31  30 

48  18 

6800 

31  30 

48  29 

68  04 

32  00 

48  53 

62  44 

32  05 

52  48 

7105 

32  23 

56  28 

51  17 

32  24 

48  06 

5913 

32  30 

SI  05 

7153 

33  08 

53  54 

7254 

33  28 

60  04 

4715 

33  52 

58  .24 

49  35 

34  H 

51  40 

7522 

34  18 

55  23 

75  iS 

35.00 

52  12 

7906 

3S 19 

56  52 

79  IS 

38  21 

57  57 

8414 

39  04 

60  17 

1 10  29 

40  II 

58  47 

9214 

40  51 

59  35 

9406 

43  06 

60  49 

95  45 

TABLES 
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TABLES  OF  THE  VARIATION 

1 

OF  Tim  ' 

MAGNETIC  NEEDLE, 

Ohferved  at  different  I’imes  m the  Indian  Oceari^ 

South  of  the  Equator. 

■I 

Longitude  from  the  Meridian  of  Londoji.. 


By  whom  obferved  in  1774, 
to  1780. 

Varia. 

E. 

Lat. 

S. 

Long, 

E.. 

Bay]y,  Feb.  26,  1780, 

0 ' 

0 i 

0 / 

0 43 

915 

105  24 

Feb.  23, 

I 03 

12  46 

1 04  oS- 

Jan.  18,  1777, 

4 08 

44 

132  25 

Sept.  23^  1776, 

4 09 

12  38 

T37  IS 

Sept.  27, 

4 30 

w. 

0 52 

140  26 

Bayly,  Feb.  2,  1780, 

0 05 

00.46 

106  00 

Feb.  25, 

0 07 

I 40 

106  02 

o'  18 

1340 

loi  51 

Feb. 

0 19 

I CO 

105  55 

Cook,  Feb.  16, 

0 31 

6 36 

105  41 

Bayly,  Feb.  18, 

0 35 

7 22 

105  41 

Feb.  26, 

0 52 

^346 

100  20 

Feb.  16, 

0 54 

636 

105  41 

Cook,  Feb..  5, 

I 1 1 

327 

106  55 

Feb.  1 6, 

I 14 

636 

10541 

Bayly,  March  2, 

I 3' 

6 36 

10541 

J 34 

1753 

8955 

' 

Bayly, 

A TREATISE  ON  MAGNETISM.  1I3. 


By  whom  obferved  in  1774 
to  1780, 

, Varia 
W. 

. I.at 
S. 

Long. 

E. 

Bayly,  Feb.  28,  1780, 

0 ' 

I 51 

0 t 

IS  45 

0 t 

98  03- 

Feb.  16, 

I 52 

6 36 

105  4I 

March  3, 

2 03 

18  19 

8753 

Cook,  Feb.  29, 

2 37 

15  58 

95  3^ 

March  3, 

3 

18  25 

8444 

3 15 

i8  25 

8444 

3 

18  25 

8444 

3 22 

18  25 

84  44 

. Feb.  29, 

3 26 

15  58 

95  3° 

Cook  and  Bayly,  Feb.  29, 

3 36 

'5  58 

95  3° 

Bayly,  Jan.  18,  1777, 

4 07 

44  18 

132  50 

. 

5 24 

44  18 

132  5° 

Cook, 

5 36 

44  18 

132  50 

Bayly,  March  9,  1780, 

5 45 

20  36 

73  0° 

Cook,  Jan.  18,  1777, 

6 20 

44  18 

132  50 

Cook  and  Bayly,  Jan.  17, 

6 32 

44  14 

129  09 

Furneau,  Jan.  17, 

6 51 

44  18 

128  18 

Jan.  18, 

721 

44  18 

132  50 

March  12,  1780, 

7 3821  10 

68  50 

Bayly,  March  1 1, 

7 52, 

21  04 

6950 

March  12, 

8 2621  10 

68  50 

Cook,  Jan.  17,  1777, 

8 4 ^ 44  ^ ^ 

128  1 8 

March  12,  1779, 

8 57 

2 1 10 

68  50 

March-  12,  1780, 

9 05 

2 1 10 

68  50 

9 19, 

21  10 

68  50 

Jan.  17,  1777, 

9 23'- 

4.4  18 

128  18 

March  12'  1780, 

9 26 

21  10 

68  50 

Jan.  17,  1777, 

9 26^ 

H 18 

12818 

March  12,  1780, 

9 49' 

2 1 00 

68  50 

March  17,  1777, 

10  02.; 

K 18 

128  18 

Bayly,  March  13, 1780, 

ro  1 1 : 

21  31 

68  20 

March  i 5, 

12  45 

23  09 

61  50 

Cook,  March  17,  1780, 

^4  43 

25  00 

59  ‘5 

Jan.  14,  1777, 

[4  4I' 

1.6  15 

1 15  20 
Cook, 

Ii4  A TREATISE  ON  MAGNETISM. 


By  whom  obferved  in  1774, 
to  1780. 


Varia. 

W. 


Lat. 

S. 


Long. 

E. 


Cook,  Jan.  14,  1777, 

Bayly,  Jan.  13,  1777, 

March  19,  1780, 
Jan.  13,  1777, 
March  18,  1780, 
Jan.  13,  1777, 
March  18,  1780, 
Cook,  Jan.  13,  1777, 

Oa.  31, 

J«n.  13, 

March  18,  1780, 


March  ii,  1775, 
Bayly,  March  21,  1780, 
Cook,  March  10,  1775, 
Dec.  5,  1776, 

March  3,  1775, 
Dec.  12, 1776, 
Bayly,  Dec.  5, 

Cooky  Jan.  10,  1777, 

Dec.  5,  1776, 
Dec.  10, 

March  i,  1775, 
Dec.  5,  1776, 
Jan.  10,  1777, 
Dec.  10,  1776, 
Ba}ly-,  April  5,  1780, 
Cook,  Jan.  9, 1777, 

Dec.  5, 1776, 


o 

^5 

15 

17 

17 

17 

18 
18 
18 
18 
18 
18 
18 

18 

19 
19 


51 

54 

21 

35 

40 

08 

16 

17 


o 

46 

46 

47 

26 

^5 

^5 

47 

25 


15 

15 

25 

29 

09 

09 

29 

09 


1847 


2^ 

3C- 

4^ 

59 

04 
29 

36 

20  48  40 

27 

42 

138 

38 

45 

46 


19 


21 
2 1 

21 

22 
22 


26 

4-7 

47 

25 

25 

25 

25 


22 


28 

33 

42 

12 

26 

30 


23 
23 
23 
23 
23 
23 
23 
23 

23  58 

24  07 
24  0938 


26 

32 

35 

36 

3<'^ 

38 

5644 

35 

48 


39 

48 

38 

44 

46 

38 

iS 


1 1 5 20 

1 15  2O 

11335 

55 

59  10 
59  10 
1 10  50 

59  10 
29  1 10  50 
55  19 
1 10  50 
1 10  50 
59  10 
59  10 
59  10 
59  10 
25  17 
^i  20 
25  10 
23  50 

23  50 

3 1 20 

38  20 

24  19 
107  30 

2350 

33  10 

32  50 


31 

29 

29 

09 

09 

09 

09 

5^ 

51 

06 

52 
52 

08 

37 

10 

26 

52 

08 


44 

52 

2b 

08 

56 

13 

52 


23  50 
107  30 

33  1^ 

22  16 

103  43 

23  50 
Bayl/, 
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By 


whom  obferved  in 

1774. 

Varia. 

Lat. 

to  1780. 

W. 

S. 

Bayly,  April  3,  1780, 

Dec.  10,  1776, 
Cook,  Dec.  10, 

Bayly,  April  2,  1780, 

March  20, 

Dec.  10,  1776; 

Jan.  8,  1777, 

March  24,  1780, 
Dec.  12,  1776, 

Dec.  10, 

Cook,  Jan.  8,  1777, 

Cook  & Bayly,  Dec.  10,  1776, 
Cook,  March  30, -1780, 

Bayly,  March  24, 

Cook,  * 

Bayly, 

Cook  and  Bayly,  March  30, 
Dec.  12,  1776, 
Bayly,  April  i,  1780, 

Jan.  8,  1777, 

Cook  & Bayly,  Dec.  10,  1776, 
Cook,  Dec.  12, 

Bayly,  March  23,  1780, 

Cook  and  Bayly,  Dec.  5,  1776, 
Jan.  I,  1777, 

Dec.  12,  1776, 

Cook  and  Bayly,  Dec.  12, 
March  30,  1780, 

Cook, 

March  28, 

Dec.  12,  1776, 
Bayly,  March  28,  1780, 
March  0,6^ 

P 2 


o 


24 

21 

35 

^9 

24 

30 

44 

08 

24 

44 

44 

08 

24 

46 

44 

08 

24 

50 

33 

4^ 

24 

53 

31 

18 

24 

54 

44 

08 

25 

10 

47 

18 

25 

17 

29 

40 

25 

24 

46 

37 

25 

29 

47 

18 

25 

30 

47 

18 

25 

30 

44 

08 

25 

34 

31 

12 

25 

35 

29 

33 

25 

35 

29 

40 

25  39'30  12 
2 c 40I3 1 1 2 

25  43*46  37 
25  44*33 
25  45*47 

25  56'44  08 

26  00*46  37 
26  0229  03 
!?6  ©238  52 
26  0948  30 
26  09,46  37 
26  12  46  37 


26  1 4 31  12 
26  15  j I 12 
26  16  ^9  40 
26 1846  37 
26  1831  »34 
26  2830  56 


1^5 


Long. 


E. 


24  41 

33  10 
33  10 
33  io 

28  56 

3^  49 
33  10 
100  46 

44  00 
38  20 
100  46 
100  46 
33  10 

3230 

41  24 

44  00 

43  21 

32  30 
38  20 

29  24 
1 00  46 

33  10 
38  20 

44  16 

2340 

7939 

3820 
38  20 

3230 

3230 

44  00 
38  20 

3450 
37  50 
Bayly, 
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By  whom  ohferved  in  1774, 
io  1780. 


Varia. 

W. 


Lat. 

S. 


Bayly,  March  24,  1780,  • 
Dec.  10,  1776, 
March  30,  1780, 

Oct.  2*",  1776, 
March  30,  1780, 
Cookj  Ovft.  12,  1776, 

March  24,  1780, 
Ocft.  27,  1776, 


Dec.  27,  1776, 

Feb.  2, 

Bayly,  Jan.  4.  1777, 

Cook.  & Bayly,  Odi.  28,  1776, 

Jan.  I,  1777, 

Feb.  4, 

Bayly,  Jan.  i, 

Dec.  14,  1776, 

Jan.  I,  1777, 

Dec.  27,  1776, 

Jan.  3.  1777, 

OCt.  31,  1776, 

Jan  3,  ifn> 

Odt.  14,  1776, 
March  24,  1780, 
Od:..27,  1776, 

Jan.  3, 1777, 

Dec.  27,  1776, 

Odl.  14,  1777, 

Dec.  31,  1776, 

Cook  and  Bayly,  Oct.  27, 


26 

26 

27 
27 
27 
27 
27 

27 

27 

27 

27 

27 

27 

28 
28 
28 
28 
28 

28 

29 
29 

29 

29 

29 

29 

30 
30 
30 
30 
30 
30 
30 
30 
30 


/ a / 


34 

-9 

40 

35 

44 

23 

08 

31 

12 

12 

31 

1 2 

15 

48 

41 

16 

31 

12 

^9 

46 

37 

2 1 

29 

40 

38 

29 

40 

39 

48 

41 

4P 

48 

41 

43. 

48 

41 

50 

48 

36 

02 

48 

30 

0^ 

48 

4^ 

05 

48 

41 

29 

48 

31 

50 

49 

16 

52 

48 

20 

1 1 

48 

00 

26 

48 

31 

32 

48 

41 

37 

48 

16 

45 

48 

41 

59 

48 

16 

08 

48 

16 

23 

47 

5^^ 

28 

29 

40 

28 

48 

41 

3j 

48 

1 6 

34 

48 

41 

3<^ 

47 

5^ 

39 

48 

41 

43 

48 

41 

44  00 

3052 
3230 
32  30 

69  40 

3230 

38  20 
44  00 

44  00 
69  40 
69  40 
69  40 
6005 
8450 
69  40 
69  40 

79  39 
59  24 
8030 

45  14 

79  39 
69  23 

8 6 00 

77  29 
86  00 
86  oo 


44  57 
44  00 
69  27 

86  00 
69  23 

44  57 
7729 

69  23 
Cook 
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By  whom  obferved  in  i774,lVaria. 
to  1780.  1 W. 


Lat, 

S. 
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Long. 

E. 


Cook  and  Bayly,  Odl.  14, 
1776, 

Jan.  1,  1777, 
Furncau,  Ocft.  14,1776, 
Cook,  Dec.  14, 

March  24, 1780, 
Dec.  14,  1776, 
Dec.  31, 

Dec.  14, 

1777, 

Bayly,  Dec.  24,  1776, 

Dec.  31, 

Dec.  14, 


30 

30 

30 

30 

31 

31 

31 

3‘ 

31 

31 

3^ 

32 
32 


45  47 

4847 

53i48 
59  47 
o7!47 

24;29 

3' 147 

3348 

4047 

4448 


5i 

17 

18 


48 

48 

47 


56 

56 

31 

56 

56 

40 

56 

41 

5^ 

16 

37 

16 

56 


4459 

4457 

7939 

4457 

44  57 
44  00 

4457 

77  29 

4457 

86  00 
69  22 
86  00 

4457 


TABLES 
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TABLES  OF  THE  VARIATION 

OF  THE 

MAGNETIC  NEEDLE, 

Ohjervfd  at  different  ’Times  in  the  Pacific  Ocean, 
North  of  the  Equator. 


Longitude  from  the  Meridian  of  London. 


By  whom  ohjtrved  in  1767, 
to  1779. 

Varia. 

E. 

Lat. 

N. 

Long. 

E. 

0 ' 

0 

0 1 

Bayly,  Od.  25,1779, 

0 23 

40 

02 

•4330 

Cook,  Nov.  19, 

0 41 

24 

14 

A31  36 

Bayly,  Od.  31, 

0 48 

34 

24 

142  30 

Cook,  Nov.  19, 

I 07 

35 

24 

142  30 

Bayly,  Od.  25, 

I 08 

40 

09 

144  24 

Od.  26, 

I 21 

39 

28 

[43  18 

Od.  31, 

I 21 

35 

24 

142  30 

Od.  27, 

I 23 

38 

0 

^43  29 

Od.  31, 

1 29 

35 

24 

14230 

Od.  22, 

I 30 

40 

29 

14839 

Cook,  Od.  3 1 , 

1 31 

35 

24 

14230 

Bayly, 

1 36 

35 

24 

142  30 

Cook,  Od.  22, 

I 38 

40 

29 

148  30 

Bayly,  Od.  29, 

I 42 

37 

42 

HI  55 

Cook,  Od.  26, 

I 48 

39 

28 

143  18 

Od.  31, 

2 03 

35 

34 

14230 

Od.  22, 

2 I J 

40 

29 

14839 

Od.  16, 

2 15 

39 

28 

140  I 8 

Bayly, 


A TREATISE  ON  MAGNETISM.  I19 


By  whom  obferved  in  1767, 
■ io  1779. 


Bayly,  Od.  22,  1779, 
Od.  31, 

Cook  and  Bayly,  Od.  30, 

Cook,  Nov.  13, 

Bayly,  Od.  31, 

Nov.  13, 

Od.  30, 

Nov.  16, 

Nov.  13, 

Od.  22, 

Bayly,  Nov.  15, 

Nov.  13, 

Cook,  Nov.  13, 

Bayly,  Nov  5, 

Cook,  Od.  21, 

Nov.  13, 

Cook,  Nov.  13, 

Bayly,  Nov.  14, 

Nov.  12, 

Nov.  4, 

Cook,  Od.  21, 

Nov.  5, 

Bayly,  Nov.  13, 

Nov.  5, 

Od.  22, 

Nov.  5, 

Nov.  13, 

Nov.  5, 

Cook,  Nov.  5, 

Nov.  12, 

Bayly,  Nov.  5, 


Varia, 


2 16 


23 

26 

28 

29 
2 29 
2 29 
2 31 
2 34 
2 35 
2 36 
2 51 
2 55 

04 


3 
3 

3 09 
3 12 


Lat. 

N. 


40  29 

35  34 
1836  32 

36  32 

24  42 

35  40 
24  42 

36  32 
24  57 

24  42 

40  29 

25  06 
24  42 
24  42 

35  03 

41  1 1 
0641  II 

24  42 

24  42 

24  34 

26  17 

35  42 

41  1 1 


14 

16 

i8 

21 


2 3 


Long. 

E. 


14839 

14230 
142  20 
142  20 

H3  37 
'42  34 

H3  37 

142  20 

^39  13 

H3  37 

148  39 
141  36 

14336 

H3  37 

144  20 

149  20 
149  20 

H3  37 

'43  47 

14232 

148  41 

147  26 

149  30 


35  03  H4  20 


25  24  43 

2935  03 

3540  29 
35  35  03 

3624  42 

3835  03 

4026  17 
4C35  03 
44  26  ly 
3 4835  03  147  34 


'43  00 

1 44  20 
14839 
1 44  20 
H3  37 

144  20 
14441 
144  20 
'44  4 t> 
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By  whom  obferved  in  I7^7> 
to  1779- 


Lat.  jLong. 


Bayly,  Nov.  14, 

Od.  17, 
Od:.  21, 
Od.  13, 
Od.  21, 
Nov.  12, 
Nov.  5, 
April  30, 
Od.  22, 
Od.  17, 
Odt.  15, 

Od.  14, 
Nov.  5, 
Od.'  15., 
Od.  17, 
Nov.  13, 
Cook,  Od.  I <5, 

Od.  14, 


Bayly, 


Dec.  23,  i777> 
June  18,  1779, 
Od.  15, 

Od.  17, 


Cook, 

Bayly,  Dec.  27,  1777, 

Od.  15,1779. 

Cook  and  Bayly,  061.  15,! 

i779> 

Od.  17, 

. 06t.  15, 

Od.  12, 

061.  17, 


3 

3 

4 
4 
4 
4 
4 
4 

4 
4-18 

4 20 


49 

53 
00 

10 
12 
12 

n 

15  40 

44 

46 


24 

44 

42 

49 

41 

26 

35 


21 

30 
32 
3< 
37 
39 
4 40 

4 4 
42 

42 

43 


4 

4 

4 

4 

4 

4 


45 
47 
^5 

16 

+4 

25 

+6 

46 
46 

I 

52 


4446 

44 
44 


50 

51 

55 

58 

00 


44 

I 

46 


5 00 


5 
5 

5 06 


00 

01 


51 

29 

20 

37 
1 1 
17 
03 
58 

29 

29 

16 

29 

57 
03 

16 

29 

35 

16 

44 

44 

01 

43 

16 

30 

29 

29 

58 

16 


142  oS 

‘53  50 
1 50  1 1 

157  17 

149  20 
144  41 
144  20 
159  20 
148  39 
‘53  50 
156  00 

158  15 

155  55 

144  20 

156  00 

153  50 

‘43  37 
1 56  00 

156  00 
156  00 
202  55 
15929 
156  00 
1 56  04 

‘53  50 
‘53  50 
202  59 
1 56  00 


45  ^9 


45  02 
45  29 
50  03 

44 


158  IS 
156  08 

158  15 

‘5732 

9 ‘53  50 
Bayly-, 


A TREATISE  ON  MAGNETISM 


121 


By  whom  obferved  in  1767. 
J779-  


Varia. 

E. 


Lar. 

N. 


Long. 

E. 


Bayly,  Odl.  15, 

Aug.  21, 

Jan.  10,  1778, 

OcL  12,  1779,  . 

Ocl.  17, 

June  18, 

Od.  17, 

Od.  15, 

Wallis,  Od.  17,  1767, 

Cook  and  Bayly,  Dec.  27,1 

i77'7>  - - - / 

April  17,1779, 

Bayly,  Od.  12, 

Dec.  24, 1777, 

Dec.  25, 

Od.  12.  1779, 

Dec.  26, 1777, 

Od.  12,  1779, 

Jan.  5,  1778, 

Cook,  Od.  15,  1779, 

Od.  12, 

Bayly,  Jan.  10,  1778, 

Jan.  8, 

April  14, 1779, 

May  3, 

Cook  and  Bayly,  Jan.  1, 

Od.  1 2, 

Bayly,  Dec.  24,  25,  and  26,1 

i777>  - - - J 


Cook,  Dec.  27, 

Od.  12, 1779, 
Jan.  10, 1778, 

Q 


I 

«0 


5.07 

5 

5 10 

5 
5 
5 
5 

5 15 
5 1-5 

5 17 

5 17 
5 


10 

10 

1 1 
1 2 


175 


18 

20 


5 
5 
5 

5 22 
5 22 
5 24 
5 24 
5 

5 25 
5 26 
S 2 
5 

5 31 
5 33 


25s 


275 


45 

53 

9 


15 

14 

42 


50  50 
44  29 
52  43 

44  29 

45  29 
16  10 

I 58 


43  43 

0 52 

1 57 
I 57 


^55  07 

162  20 
205  10 

15750 

153 

159  29 

^53  50 
156  06 
i44  05 

202  59 

16034 

15740 
202  55 
202  55 


50  03  15732 


o 


57 
57 
5 35 
45  29 


:o 


55 
9 42 

7 59 

646  48 

2-57 
19  26 

50  57 


5 3450  03 

51  56 
50  03 


5 34 
5 35 
5 36 

5 37 

5 4i 


I 58 
50  03 
9 42 


203  00 
157  50 
203  30 
155  10 

15730 
205  10 
205  15 
157  00 
15920 
20  c 23 
15750 

15732 

202  57 

15732 

202  59 

15732 

205  10 
Cook, 


122 


A TREATISE  ON  MAGNETISM. 


By  whom  obferved  in  I7^7> 
to  1779. 


Varia. 

K. 


Lar. 

N. 


Long. 

E. 


Cook,  061.  12,  1779, 

April  15, 

Dec.  27, 1777, 
Jan.  5,  1778, 
Aug.  21,  1779, 
Jan.  5,1778, 
May  3, 

Dec.  26,  1777, 
Bayly,  Jan.  7,  i77^> 

06L  15,  i779» 

Aug.  21, 

Jan.  8, 1778, 
Jan.  1 2, 

^061. 15,  1779, 
Cook,  Oct.  14, 

Jan.  12,  1778, 
April  30,  and 
May  3, 1770,  - 
Bayly,  April  29,  1779, 

Cook  and  Bayly,  06t.  ii. 
May  3, 

April  30, 

May  20, 

Cook,  061.  12, 

, Dec.  26,  1767, , 
May  21, 1779, 
April  30, 

Aug.  21, 

Od.  14, 

Bayly,  Dec.  22,  1777, 
Cook,  Jan.  5,  1 778, 

Ba>ly,  April  30,  1779, 
April  27, 


} 


5 

5 

5 

5 

5 

5 

5 

5 

5 

S 

5 

5 

5 

5 

5 

5 

5 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


41 

42 

44 

46 

48 

48 

50 

50 

51 

53 


50 

I 

5 
53 
5 
57 

I 

7 
45 
53 


54 

55 

55 

56 

5^ 

57 

00 

00 

00 

01 

03 

03 

03 

06 

06 

07 

07 

08 

08 

09 


57 
10 

58 

35 


35 

57 

57 

33 


157  50 

160  46 

158  or 
203  30 


14  162  20 
203  30 
1 59  20 
203  00 
205  00 


29  155  10 
1 41 1 62  20 
7 48  205  54 
13  55  203  36 

45  29 155 

46  48 157  00 
13  5520336 

159  20 


52 

52 

52 

51 

52 
52 
52 


57 

46 

41 

03 

57 


0952 


28 
50  57 


159  45 

160  00 

158  50 

. . 159  20 

58  159  20 

159  »5 

157  50 


I 57  203  00 

52  58 159  ^5 

52  58  1 59  20 
52  58 159  20 
46  48  157  00 
o 24203  30 
35  203  dO 
28!i  c,q  20 

22I1 60  S3 

Bayly, 


5 

^2 


A treatise  on  magnetism. 


By  zvhom  ohferved  in  1767, 
to  1779. 


Bayly,  April  28,  1779, 

May  3, 

Dec.  22,  1777, 

Jan.  5,  1778, 

Ocl.  12,  1779, 

OC>.  14, 

May  j 8, 

Cook,  Aug,  21, 

Od:.  17, 

Dec.  27, 1777, 
Dec.  23, 

061,  15,  1779, 

Dec.  23,  1777, 
Ocl:.  12, 

Dec.  23, 

Bayly  on  April  31,  and  May  ? 

21,1779,  _ - ) 

Cook,  Jan.  5, -.1778, 

Jan.  11,  1779, 

April  15, 

Bayly,  Jan.  5, 

Dec.  27,  1777, 
April  30,  1779, 
Cook,  Jah.  1 2, 1 77«> 

Dec.  27,  1777, 

Aug.  30,  1779, 
Bayly,  Oct.  n. 

May  16, 

Dec.  27,  1777, 
April  18,1779. 

May  1 8, 

Cook,  Dec.  22, 1777, 

April  17,  1779, 

Dec.  22,  1777, 

2 


Varia. 

E. 


10 

10 

1 1 

14 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 20 
6 21 
6 21 


Lat.  I Long. 
N.  I E. 


1052  2l 


52  41 

0 29 

5 35 
50  03 
1546  48 

1652  28 

1653  H 

1 58 
I 56 
I 01 

45  29 
I 01 

50  57 
I 55 


18 

19 

20 
20 


6 22 


6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


22 

24 

24 

25 

26 

27 


27 

27 

28 

28  5 1 

28 

29 
29 


3052 


31 

3' 


8 15945 

1 60  00 
203  04 
203  30 

15732 

15700 

159  15 

162  20 
202  59 

202  57 

203  oi 

155  15 

203  1 1 
157  50 
202  56 


52  28 


5 

1 2 

42 

5 

I 

52 

13 

I 


35 
00 

10 

36 

55 


52 

I 

48 


o 

43 


31)  -o 


55 

55 

57 

30 

28 

58 

20 

28 

29 

43 

29 


^59  15 
303  05 
204  51 
160  46 

303  10 

202  56 
58  159  20 


2^3  30 
202  56 

^59  ^9 
>58  55 

'5915 

202  i59 
r6i  51 

>59^5 

203  04 

I 60  34 
203  04 
Cook, 
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By  whom  ohjerved  in  i767,lVaria 


to  1779. 


E. 


Lat. 

N. 


Long. 

K. 


Cook,  Jan.  7,  1778, 
Jan.  8,' 

Bayly,  May  3,  1779, 
April  15, 
Jan.  ], 

Jan.  7,  1778, 
Jan.  8, 


Jan.  7.  1778, 

Cook  and  Bayly,  Dec.  22,J^ 

1777.  - - J 

Bayly,  March  15,  1779, 

Cook,  Jan.  8,  1778,. 

Jan.  7, 1779, 

Jan.  I, 

April  15, 

Bayly,  April  21, 

Aug.  21, 

Jan;  7,  1778, 

Aug.  21,  1779, 

Jan,  12,  • ^ 

Dec.  23,  1777, 

Jan.  11,  1778, 

0(51.  ij,  1779, 

Jan.  15,  1778, 

Dec.  23,1777, 
Marion  and  Crozet,  Sept, 
1772,, 


} 


31 

33 

34 

3^ 

36 

37 
b 08 

6 38 

39 
39 

39 

40 

42 
46 


o 

7 

7 

7 

52 

42 

19 

7 

7 

52 

7 

o 

50 

50 

7 


40 
48 
48 

41 

ic 

26 

40 

48 

57 

40 

29 

57 

57 

40 


205  20 
205  44 
205  44 
160  00 
160  46 
205  21 
205  20 

205  44 
159  20 
20S  20 
203  04 

15750 
157  50 
205  10 


6 47  o 29  203  o 

^ 47  52  41  160 o 
6.47  7 48  205  3 
7 48  205  4 
_ 7 40  205  2 

6 50  19  26  205  2 
6 51  42  10  1604 
6 5250  39  1623 
6 52  53  14  [62  I 
6 53  7 40  205 

6 5353  14 

6 53  ^3  55 
65^  I 01 
6 5612  00 
6 ^651  57 
i8  01 

I Oi 


59 

59 


7 00 


13  26 


162 


20^ 


'15' 

20 


14425 

Cook, 
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By  'whom  obferved  in  1767, 

to  1779. 


Varia. 

E. 


Lat. 

N. 


Long. 

E. 


} 


Cook,  Jan.  ii,  1778, 

Cook  and  Bayly,  Dec.  27, 
Jan.  12, 

Dec.  22,  1777, 
Cook,  Jan.  1,1779, 

Dec.  23, 

Dec.  27, 

Bayly,  Aug.  21, 

Dec.  27, 1778, 
Jan.  I,  1779, 

Cook  and  Bayly,  Jan.  ii, 

1778,  - - - 

Dec.  27, 

Bayly,  April  1 8,  1779, 

June  17, 

Cook,  Jan.  ii,  1778, 

April  18,  1779, 
Dec.  27,  1777, 
Dec.  27,  1778, 


Bayly,  Dec.  27,  1777, 

Jan.  10,  1779, 

Jan.  II,  1778, 

Jan,  I,  1779, 

March  18, 

Jan.  4,  1778, 

March  27,  1779, 
Jan.  4 and  5,  1778, 
Jan.  5, 

Dec.  27, 

Jan.  1,  1779, 

April  16, 

Jan.  8, 1778, 


00 

01 

03 

08 

10 

1 1 
1 1 
1353 

Mi3 

16119 

1719 
18 


O 

12 

'9 

^3 

0 
19 

1 
I 


00 

15 

55 

29 


204  51 

205  21 
203  36 
203  04 


7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

/ 

7 

7 

7 


20 

24 

2452 


'9 

48 


27 

27 

29 

3' 

31 

32 

34 

36 

3^ 

43 

45 

46 

47 

46 

49 

49 

52 

55 


12  00 


20  205  22 

203  or 
202  56 
162  10 
162  10 
205  21 
205  23 

204  5 r 


01 

55 

H 

15 

26 


15 

18 


12 

48 

I 

19 

'9 

I 

18 
1 2 

'9 

48 

^9 

43 

‘9 

^9 

'9 

19 
42 

7 


44 

00 

20 

55 

^►5 

15 

55 

46 

00 

26 

20 

^9 

43 

29 

05 

15 

26 

50 


205  21 
161  00 

160  16 
20451 

161  51 
202  56 
205  2 1 
205  21 
202  56 

20457 
20451 

205  23 
161  51 

206  30 
16034 
206  10 
205  3 1 
205  21 
205  23 

160  4I 
48  205  34 
Bayly, 


1 


/ 
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By  whom  ohfcrved  in  1767, 
io  1779. 


Varia. 

E. 


Ear. 

N. 


Long, 

E. 


Bayly,  Jan.  3,  1778, 

April  19,  1779, 
April  7, 

Nov,  '29,  1778, 
April  18,  1779, 
Cook  and  Bayly,  Jan.  ij^  J 
J778,  - “ J 

March  18,  1779, 
Jan.  2,  1778, 

Cook  and  Bayly,  Nov.  30, 
1778,  - ' - _ J 

Bayly,  June  17, 1779, 

Jan.  I,  2,  and  3, 
Jan.  15,  1778, 

Jan.  1,  1779, 

Nov.  23,  177S, 
Nov.  3 and  29, 

Jan.  15, 

Jan.  I,  1779, 

Jan.  15,  1778, 
Cook,  June  18,  1779, 

Jan.  23, 

June  I 8, 

Nov.  29,  1778, 

Jan.  15, 

March  18,  1779, 
Jan.  27,  1778, 

June  18,  1779, 
Nov.  29,  177S, 

Jan.  19,  1778, 

June  1 8,  1779, 

Jan.  15,  1778, 

Jan.  27, 

Jan.  49, 


0 i 

0 t 

0 t 

7 57 

20  03 

207  06 

7 5^ 

49  40 

f6r  31 

8 03 

30  30 

168  46 

8 04 

21  16 

204  50 

8 10 

48  20 

i6i  51 

8 I] 

21  56 

200  42 

8 12 

2 [ 12 

^95  38 

8 13 

20  0; 

205  07 

8 '3 

0 

0 

205  07 

8 13 

52  45 

‘59  41 

8 13 

20  oc 

207  10 

8 .7 

1 8 42 

20 1 46 

8 18 

20  09 

.07  15 

8 20 

21  56 

200  42 

8 22 

20  04 

204  59 

8 22 

18  42 

202  28 

8 27 

20  oc 

207  15 

8 28 

18  42 

202  30 

8 28 

18  38 

201  41 

8 28 

2 1 56 

200  42 

8 29 

52  43 

159  29 

8 32 

20  O4 

204  5 r 

8 33 

1801 

201  45 

8 36 

2 1 12 

^95  38 

8 39 

2 1 2 2 

200  44 

8 40 

5^  43 

^59  29 

8 44 

2 I ifc. 

20450- 

8 46 

21  54 

20042 

8 46 

52  43 

'59  29 

8 47 

1801 

201  45 

8 49 

2 1 2 2 

200  34 

8 52I 

2 1 ■ 5 6 

200  40 
Cook, 
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By  tvhcm  obftTved  in  1767, 
io  1779- 


Varia 

E. 


Lat. 

N. 


Long. 

E. 


Cook,  Jan.  20,  i''78, 

April  7,  1779, 
Cook  and  Bayly,  March  i 8, 
June  18, 

Jan.  15,  1778, 
Cook,  April  7,  1779, 

In  April, 

June  1 8, 

Bayly,  Feb.  25, 

Jan.  15,  1778, 
Jan.  16, 

June  20,  1-79, 
Jan.  17,  1778, 
April  7,  1779, 
June  I 8, 

April  7, 

June  18, 

Cook,  March  i 8, 

April  20, 

Bayly,  Nov.  29,  1778, 

Jan.  27,  1778, 
Feb.  24,  1779, 
Cook,  Nov.  29,  1778, 

June  20,  1779, 

April  7, 

Bayly,  Jan.  28,  1 778, 

Nov.  29, 

March  17,  1779, 
June  20, 

Jan.  25,  1778, 
June  21,  1779, 
Cook,  Jan.  15, 


8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 


52 


52 

53 
5352 


21 


30 

21 


54 

55 

56 


59 

59 

00 

00 

01 

01 

02 
02 

05 

06 

09 

10 

1 2 

13 
13 

M 

^5 

15 

16 
16 
18 
20 

20 

2 1 
2 1 
2 j 


18 

I 8- 

18 


5630 


52 

21 

18 

20 

55 

2 1 

30 

52 

30 

52 

21 

+9 

2 1 

2 1 

20 

2 1 

55 

55 

30 

2 1 
2 1 
2 1 

55 

2 1 

56 

18 


44I200  30 
30  168  46 
1219538 

43  15929 
201  45 
201  41 
201  41 

16846 
159  29 

203  2 8 
201  45 
201  20 
16336 
201  19 
1 68  40 
159  29 
1 68  40 
^59  29 
^95  3S 
16132 

204  50 
200  34 
20338 

1 6 204  50 
'‘63  36 
1 64  20 
168  46 
200  30 
204  £;o 
197  I 2 
164  00 

200  30 
164  42 

201  43 
Cook 


01 

38 

3^ 

3c 

43 

03 

01 

04 

13 

08 

30 

43 

3c 

43 

1 2 

54 
1 6 

22 

3^ 


13 

49 

30 

35 

16 

^3 

34 

26 

01 

19 


128, 


A TREATISE  ON  MAGNETISM. 


By  •whom  obferved  in  i767,|Varia. 

to  1779.  I E. 


'Lat. 

N. 


Long. 

E. 


Cook  and  Bayly,  April  7, 

>779.  -/  - 

April  20, 

Jan.  27,  1778, 

Bayly,  June  20,  1779, 

Jan.  15,  1778, 
Feb.  2, 

Feb.  4, 

June  8,  1779, 
March  18, 

Aug.  16,  ^ 

Jan.  18,  1778, 
April  18,  1779, 
June  18,  1778, 
Tan.  18, 

Feb.  4, 

June  20, 1779, 

. June  1 8, 

Jan.  26,  1778, 
June  21,  1779, 
June  17,  1778, 
April  20,  1779, 
June  1 8, 

Cook,  Jan.  17,  1778, 

June  18,  1779, 
April  2, 

Bayly,  Feb.  3,  1778,' 

Jan.  8,  1779, 
March  17, 
Cook,  Jan.  20, 

Aug.  17,  1779, 
Bayly,  March  r 8, 

Couk,  Jan.  17,  1778, 


! 


9 22 

9 22 
9 23 
9 24 
9 24 
9 26 
9 26 


9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 


26 


26 

29 

29 

72 

33 

35 

35 

35 


37 

37 

39 

4' 

41 

4^ 

42 

43 

44 

44 
4: 

45 
47 

51 

5> 


30  30  168  46 

49  54>6i 32 
21  22'200  34 

21  O7I20I  05 
55  13^6336 
18  38  201  41 

22  47I20O  30 
24  48  19939 

2649  5416133 
21  12  I95  38 
53  5417102 
21  20201 05 
21  12  195  38 
52  43  159  29 
2 1 3420045 

24  30199  39 

C C I 7 16  7 36 

3652  4315929 
36  200  30 
01  16442 
I 8 201  19 

54 i6i  32 

4315929 

08  201  19 

44159  29 

54 


21 

56 

2 I 

49 

52 

2 I 

52 

49 

24 

i8 

21 

55 

21 

21 

21 


13 

58 

13 

13 

42 

13 

08 


161  32 
199  40 
20430 
15938 
163  36 

16834 
196  40 
201  19 
Cook, 


A TREATISE  ON  MAGNETISM, 


By  whom  ohferved  in  1767, 
to  1779. 

Varia. 

E. 

Lat, 

N. 

Long. 

E. 

Cook,  June  21,  1779, 

0 / 

9 5!? 

0 

56 

1 

01 

0 / 

164  42 

Jan.  23,  1778, 

9 53 

21 

56 

200  50 

Aug.  17,  1779, 

9 55 

53 

42 

168  34 

June  21, 

9 5^ 

56 

01 

164  42 

Aug.  17, 

9 58 

56 

or 

164  42 

Jan.  15,  1778, 

9 59 

J8 

3^ 

201  41 

Bayly,  Aug.  17,  1779, 

ro  ot) 

53 

4^ 

168  41 

Nov.  29, 

10  00 

2 r 

J6 

204  50 

Marion  and  Crozec,  in  1772, 

10  00 

13 

00 

^79  38 

Bayly,  April  8,  1779, 

10  03 

30 

51 

167  31 

Jan.  6, 

10  Oj 

^9 

25 

204  20 

March  16, 

ro  03 

21 

Ou 

199  II 

Cook,  March  17, 

10  03 

21 

13 

197  12 

Nov.  29,  1778, 

lO  07 

i I 

Ib 

204  50 

June  21,  1779, 

ro  ob 

56 

Q* 

164  42 

Jan.  17,  1778, 

10  Q9 

2 I 

08 

201  -19 

Jan.  28, 

10  09 

21 

29 

200  30 

Jan. 15, 

ro  10 

r8 

01 

201  45 

Jan.  17, 

ro  10 

21 

08 

201  19 

Jan.  6,  1779, 

ro  II 

r8 

57 

204  45 

Bayly,  June  21, 

10  1 1 

56 

06 

^64  33 

Jan.  19,  1778, 

10  1 1 

57 

2oq  5 8 

keb.  3, 

10  14 

24 

^3 

200  20 

March  5,  1779,  • 

10  14 

21 

57 

200  3 I 

April  7, 

ro  15 

3Q 

08 

168  51 

March  5, 

lO  15 

21 

57 

200  3 I 

Jan.  27,  1778, 

IQ  16 

19 

03 

20034 

Jan.  j 3,  1779, 

10  16 

^9 

03 

204  42 

April  7, 

10  16 

30 

08 

168  5 1 

March  17, 

ro  16 

21 

13 

197  12 

Feb.  3,  1778, 

24  13 

24 

13 

200  20 

Cook  and  Bayly,  March  18, 1 
I779>  - - / 

ro  19 

21 

12 

19538 

Jan.  27,  1778, 

ro  20 

21 

22 

20034 

R 

Cook 

A TREATISE  ON  MAGNETISM. 
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By  whom  obferved  in  1767, 
^ 


Varia, 

E. 


Lat. 

N. 


Cook  and  Bay ly, Mar.  17, 1779; 
Feb.  14,  1778, 
March  17,  1779, 
April  20, 

Bayly,  Feb.  28, 

March  5, 

Cook,  Jan.  15, 

Aug.  17, 

March  5, 

June  20, 

June  15,  1778, 
Bayly,  March  10,  1779, 
March  17, 

Jan.  28,  1778, 
March  5,  1779, 
March  2, 

March  21, 

Feb.  14,  1778, 
Aug.  12,  1779, 
March  5, 

June  20, 

July  II, 

Feb.  27,  1779, 
March  24, 

March  1 2, 

Cook,  Aug.  12, 

March  24, 

March  12, 

March  21, 

March  12, 

March  20, 

March  27, 

Bayly,  April  9, 

Augult  10^ 


lo  . 

10  20  2 1 13 

IP2231  39 
10  24  21  13 
10  2449  54 


10  25 
lO  28 
10  29 
10  30 
10  32 


103655 13 


1037 

1037 

1039 

10  40 
10  40 
I04I 
10  41 

1041 
10  42 

1042 

1043 
1043 


21  59 

21  57 

18  Oi 

53  42 

21  57 


1 8 Oi 

20  56 

21  16 
21  36 

21  57 
2041 

20  32 

3139 

56  12 

21  37 
55  13 

57  M 


1046  22  13 
1046  19  57 
10  5021  49 
10515612 

^051  ^9  54 
10  5421  49 
10  54j20  34 

10  59  2 1 49 

10  5920  41 

‘0591951 

1 1 00130  27 
noo'5733 


iLong'* 

1 t:- 

o $ 

197  12 
206  33 
197  12 
161  32 
201  04 

200  31 

201  45 
168  34 

200  31 
163  36 

201  45 
194  42 
197  18 
200  27 
200  31 
193  18 
192  42 
206  33 

175  30 

200  31 
163  36 
173  03 

202  24 
186  15 
200  48 

175  30 

186  15 
200  48 
192  28 
200  48 
168  49 
182  51 
1 68  49 

176  23 
Cook, 


A TREATISE  ON  MAGNETISM; 


whom  obferved  in  1767 
to  1779. 

; Varia 

E. 

. Lat. 

N. 

Lon.gr, 

E. 

0 f 

0 ' 

0 / 

Cook,  March  20, 

I I oc 

20  41 

193  18 

Feb.  17,  1778, 

II  02 

36  IC 

>207  15 

Feb.  14, 

II  03 

31  3S 

120633 

Feb.  3, 

II  0^ 

.24  1 2 

200  20 

Jan.  28, 

II  04 

21  36 

200  27 

April  12,  1779, 

II  08 

56  12 

175  30 

Jan.  19,  1778, 

II  09 

21  57 

200  58 

March  28,  1779, 

II  09 

19  57 

186  26 

April  I, 

II  09 

22  23 

18001 

March  12, 

1 1 10 

21  49 

199  5« 

March  21, 

II  12 

20  34 

192  28 

March  1 2, 

II  14 

21  49 

19958 

March  20, 

II  15 

20  41 

193  18 

Jan.  19,  1778, 

II  16 

21  57 

200  58 

Bayly,  June  23,  1779, 

1 1 16 

58  09 

166  16 

Feb.  14,  1778, 

II  17 

58  09 

20633 

March  24,  1779, 

II  17 

19  57 

18615 

Cook  and  Bayly,  March  2 1, 

II  20 

20  34 

192  28 

Feb.  3,  1778, 

II  20 

24  13 

200  20 

April  1,  1779, 

II  21 

22  23 

1 80  01 

March  20, 

1 1 22 

21  49 

19958 

March  24, 

II  23 

19  57 

186  15 

March  12, 

II  24 

21  49 

200  02 

March  21, 

1 1 25 

20  34 

192  28 

Bayly,  Aug.  1 2, 

II  27 

55  32 

171  10 

March  28, 

II  28 

20  15 

18 1 00 

Feb.  6,  1778, 

II  29 

^8  39 

20039 

l eb.  3, 

II  30! 

24  13 

200  07 

March  23,  1779, 

II  32 

19  52 

189  12 

March  27, 

II  33 

19  51 

182  51 

Cook,  March  24, 

II  33 

19  57 

86  20- 

April  I, 

II  33 

2 23 

80  or 

Aug.  10, 

II  34  i 

57  3: 

76  22 

March  24, 

II  35 

'9  57 

(86  15 

R 2 

Cook, 

i32  A TREATISE  ON  MAGNETISM. 


By  whom  obferved  in  1767, 
to  1779. 

Varia. 

E. 

Lat. 

N. 

ii»g. 

Cook,  Jan.  23,  1778, 

d 

II 

35 

0 4 

21  56 

0 1 

200  52 

Feb.  3, 

n 

35 

24  13 

200  20 

Bayly,  Aug.  12, 

11 

37 

17 

172 16 

March  23, 

II 

37 

19  57 

1 86  26 

Jan.  28,  1778, 

II 

21  36 

200  27 

Feb.  6, 

ri 

39 

28  35 

200  21 

Aug.  10,  1779, 

II 

39 

57  32 

17448 

Feb.  10,  1778, 

II 

41 

31  39 

20633 

May  21,  1779, 

II 

43 

20  34 

19228 

Aug.  12, 

II 

43 

56  12 

1753® 

March  24, 

II 

48 

^9  59 

186  40 

March  25, 

II 

49 

19  52 

181  si 

Cook  and  Bayly,  Feb.  4, 1778, 

II 

49 

24  so 

200  07 

Feb.  6, 

II 

5<^ 

28  39 

20039 

Nov.  15, 

II 

53 

22  55 

204  SO 

March  2 1,  1779, 

II 

54 

20  34 

192  28 

March  27, 

II 

54 

19  SI 

182  SI 

Cook,  Nov.  16,  1778, 

1 1 

5^ 

22  2S 

204  so 

March  23,  1779, 

II 

57 

'9  57 

20634 

Nov.  16, 

12 

00 

22  S5 

204  so 

March  23, 

12 

01 

19  57 

196  26 

Feb.  6,  1778, 

12 

01 

28  39 

200  39 

Bayly,  Feb.  9, 

12 

03 

31  06 

202  10 

March  27,  1779, 

12 

03 

20  02 

18119 

March  24, 

12 

oS 

58  34 

167  46 

June  23, 

12 

05 

S8  06 

16730 

Jan.  28,  1778, 

12 

06 

21  36 

200  27 

Cook,  March  12,  1779, 

12 

07 

21  49 

19958 

March  27, 

12 

07 

19  50 

1 83  os 

Aug.  10, 

12 

08 

57  33 

176  22 

Feb.  6,-  1778, 

12 

10 

28  39 

200  39 

June  23, 

12 

1 2 

58  06 

16730 

June  24, 

12 

12 

58  37 

168  40 

Feb.  6, 

12 

n 

"b^ 

00 

200  39 

Cook, 


A TREATISE  ON  MAGNETISM. 
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By  whom  obferved  in  1767, 
to  1779. 

Varia. 

E. 

Lat. 

N. 

Long. 

E. 

0 « 

0 , 

6 / 

Cook,  Feb.  4,  1778, 

12  17 

2450 

20007 

Bayly,  Feb.  13, 

12.  20 

31  33 

20639 

March  26,  1779, 

12  22 

1949 

183  19 

March  31, 

12  22 

2038 

18030 

June  24, 

12  22 

5901 

168  32 

Nov.  24,  1778, 

12  23 

21  16 

204  50 

Feb.  8, 

12  a8 

3053 

202  03 

March  23,  1779, 

12  32 

1957 

1 86  26 

Nov.  14, 1778, 

12  39 

33  46 

207  56 

Feb. 13, 

12  41 

3' 30, 

20634 

Cook,  Feb.  4, 

12  41 

2450 

200  07 

Feb.  17, 

12  43 

1949 

207  15 

March  16,  1779, 

12  44 

1949 

183  19 

Bayly,  Feb.  17, 1778, 

12  49 

24  50 

200  07 

Nov.  14, 

12  52 

1949 

183  19 

March  26,  1779, 

12  52 

1949 

183  19 

April  3, 

12  5S 

2451 

183 19 

March  26, 

12  56 

1949 

183  19 

Cook,  June  24, 

13  03 

5837 

168  40 

June  23, 

13  03 

58  06 

16730 

Nov,  14,  1778, 

13  03 

21  16 

204  50 

June  24,  1779, 

13  10 

5^37 

168  40 

13  13 

5837 

168  40 

Feb.  4, 1778, 

13  15 

24  50 

200  07 

June  23, 1769, 

k3  17 

58  06 

16730 

June  24, 

13  18 

58  02 

167  30 

13  22 

5^37 

108  40 

Feb.  9, 1778, 

13  22 

3104 

202  55 

I’eb.  8, 

13  25 

3055 

■202  47 

June  27,  1779, 

13  29 

3055 

202  47 

Nov,  14, 

>3  30 

21  16 

204  50 

Feb.  9, 

13  30 

3^  04 

202  55 

June  2^, 

^3  32 

5837 

168  40 

Cook,  Feb.  17,  1778, 

13  32 

36  10 

207  15 

Bayly, 


*34  A TREATISE  ON  MAGNETISM. 


By  whom  ohferved  in  1767, 
io  1779. 

Varia. 

£. 

Lat. 

N. 

Long. 

E. 

0 / 

Q f 

1 0 , 

Bayly,  Feb.  6,  1778, 

13  34 

24  50:20007 

Nov.  4, 

•3  34 

21  16 

0 

0 

-CL 

June  27,  1779, 

«3  37 

60  28 

17s  S9 

June  23, 

‘3  38 

58  06 

167  30 

Feb.  6,  1778^ 

13  40j2  8 39 

20039 

June  24,  1779, 

'3  4058  37 

168  40 

Feb.  17, 1778, 

13  ^2 

36  10 

207  1 5 

13  46 

36  06 

206  26 

Feb.  9, 

'3  48 

31  04 

20255 

June  23, 1779, 

^3  49 

58  06 

167  30 

Cook,  Feb.  9,  1778, 

14  01 

30  59 

202  46 

Bayly,  Feb.  8, 

14  13 

30  55 

20237 

Cook, 

»4  25 

30  5S 

202  37 

Feb.  9, 

H 32 

31  04 

202  5 5 

14  36 

31  04 

202  55 

Bayly,  Feb.  19,  1777, 

Feb.  8,  1778, 

'4  38 

37  30 

20733 

'4  39 

30  5S 

202  37 

Feb.  9, 

•4  43 

31  04 

202  55 

Feb.  18,  1777, 

'4  52 

37  IS 

206  32 

Feb.  21, 

15  IC 

40  02 

21039 

Nov.  8,  1778, 

15  29 

40  29 

201  54 

Feb.  19, 

15  38 

37  30 

198  50 

Feb.  8, 

15  41 

40  29 

201  54 

beb.  22, 

IS  42 

40  27 

21237 

March  11, 

IS  47 

43  37 

235  34 

Cook,  Nov.  8, 

16  01 

40  29 

201  54 

16  03 

40  29 

201  54 

16  06 

40  29 

201  54 

Bayly,  March  1 8, 

r6  08 

44  44 

23446 

Feb.  18, 

16  10 

37  15 

20645 

March  19, 

i6  13 

4S  03 

2343C> 

Nov.  8, 

16  14 

40  29 

201  54 

Feb.  20, 

16  20 

37  30 

206  50 

Feb.  22, 

16  22 

41  02 

216  10 
Bayly, 

A TREATISE  ON  MAGNETISM. 


By  'xhom  olferved  in 
to  1779^ 


jlVaria. 

E. 


Lat. 

N. 


*35 

Long, 

E. 


Bayly,  Nov.  8,  1778, 
March  7, 

Aug.  13, 

Feb.  20, 

Nov.  8, 

Feb.  22,. 

March  8, 

Cook,  March  22, 

Bayly,  Nov.  8, 

Cook,  Feb.  19, 

Bayly,  Feb.  17, 

Feb.  24, 

Feb.  21, 

Feb.  18, 

Feb.  21, 

Feb.  19, 

Feb.  18, 

Nov.  7, 

Feb.  19, 

Cook,  Feb.  20, 

Feb.  18, 

Bayly,  Feb.  28, 

Feb.  19, 

Feb.  20, 

Nov.  6, 

Aug.  7,  1779, 
June  29, 

March  24,  1778, 
March  27, 

Feb.  21, 

March  6, 

March  19, 
March  i, 

July  27, 


16  22 
16  26 
16  27 
[631 

1633 

1634 

16  38 
1638 
16  40 
16  42 
16  42 
16  44 

1,647 

1 6 4 
16  51 

1653 

16  56 
16  59 

16  S9 

17  02 

1704 

^705 

17  06 
17  08 
17  12 
17  12 
[7  12 

17  15 

17  17 
17  17 
17  22 
1 7 22 

‘730 


4O  2o 
44  26 
66  36 

37  30 
40  29 
47  36 
43  50 
47  36 

40  33 
37  22 

36  10 

41  46 

' 39  14 
837 

39  14 

37  30 


40  47 
37  I 


202  4.C 

23544 

1923s 

206  50 
201  £4 
236  as 

23547 

236  os 
202  42 

207  47 
207  IS 
218  14 
212  24 
20645 
212  24 
206  50 


37  1520645 
. 0239 

_ . 5 206  45 

38  16  208  30 
[5  206  45 

227  45 
206  5q 
16  208  qo 

i8r  18 
178  56 

326  04 

23239 

2 12  24 
235  25 

23445 

229  16 


37  F 
44  27 

37  30 

38 
42 

56  16 
61  50 

47  47 

48  08 

39  ^4 

44  30 

45  °5 

...  44  55  - . 

M7  30  59  39'iQO  52 
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A TREATISE  ON  MAGNETISM, 


By  whom 


ohferved  in  1767, 
to  » 779. 


Varia. 

E. 


Lat. 

N. 


Long, 

E. 


Bayly,  Feb,  28,  1778, 
Cook,  Feb.  21, 

March  1, 

Aug.  6,  1779, 
Bayly,  March  4,  1778, 
Aug.  6,  1779, 
Cook,  March  17, 1778, 

Aug.  7,  1779, 
Feb.  20,  1778, 
March  19, 

Aug.  7,1779, 
Aug.  6, 

Cook  and  Bayly,  March  19, 
1778,  - - 

Aug.  6, 1779, 
Bayly,  March  2,  1778, 

Cook,  Feb.  1 , 

Aug.  7.  1779, 
Bayly,  March  i, 

Aug.  7, 

Feb..  24, 1778, 
June  28,  1779, 
March  1, 1778, 
July  27,  • 

Feb.  21, 

Cook,  July  27, 

June  16, 

July  27, 

Feb.  21, 

Aug.  7,  i779,._ 


17 

17 

17 

17 

17 

17 

17 

^7 

17 

17 

17 

17 

18 
18 


33 

3^ 

37 

38 

40 

42 

42 

51 

54 

56 

56 

58 

05 

Ob 


18  II 


18 

18 

18 

i8 

18 

r8 

18 

i8 

r8 

|i8 

1.8 

’18 

i8 

i8 

18 

•;i8 

h8 

I18 


15 

20 

20 

2 1 

25 


44 
39 
39 

39 

59 

43 
59 

45 

45 

59 

59 

45 

59 

59 

45 

59 

59 

44 
39 
59 


46  228  IQ 
14  21  2 24 


2641 

2659 


29 

3^ 

31 


39 

62 

44 

59 


3459 


34 

40 


39 

59 


44.55 

52'59 


H 

14 

47 

57 

47 

05 

o< 

27 

27 

05 

27 

47 


05 


47 

47 

5u 

14 

37 

5^ 

30 


21  2 24 
212  24 

18452 
2J2  10 

18453 
23445 
23445 

185  07 
18507 

23445 

1 85  07 

184  52 

23445 

^84  53 
'8453 

229  18 
2 12  24 

185  OQ 
229  20 

183  50 


14  212  24 


53 


39 


55  59 


05 

52 

39 

39 

14 

39 

37 

39 

14 

27 


175  14 
228  48 
190  52 
190  52 
21 2 24 

190  52 

202  09 
190  52 
212  24 
185  07 
Cook, 


'A  TREATtSE  ON  MAGNETISM. 


jj7 


By  whom  obfefved  in  1767, 
^0  J779-.  . ■ 

Cookj  July  27, 1778, 

Feb.  12, 

Aug.  7,  1779, 

July  13^  1778* 

March  2j 

July  25, 

, Aug.  I,  1779, 
Bayly,  July  26,  1778, 

Feb.  22, 

July  26, 

Feb.  28, 

Cook  and  Bayly>  Juhe  t6, 
Aug.  I,  1779, 
March  27,  17784 
March  i, 

Feb.  22, 

Aug.  7>  1779, 
Aug.  I, 

July  27,  1778, 
Cook,  June  28, 

Aug.  27, 

Aug.  I,  1779, 

Aug.  7* 

Feb.  28,  1778, 

Tune  28, 

^ . Aug.  r, 

Bayly,  July  2, 

June  28,  1779, 

April  30,  1778, 

June  21, 

June  )6, 

June  i8. 

Sept.  22 j 

§ 


Varia. 

E. 


19  01 
19  02 
19  06 
19  g6 


08 


Lat.  /Long; 

N.  E. 


^8  565939^905!^ 

r8  124025  21300 
5927  18507 
58  08  199  04 

44  47  229  19 

5831  19230 

19  0864  I 2 I9O  08 

584019230 
40  25  1 13  00 
58  49  ^92  30 
4446  228  48 
55  37  262  09 
0464  1 2 19008 
17  48  1 5 2q6  00 
44  52  228  48 


10 

11 

12 

13 


^9 

19 
19 
19 

^9 

19 
19 
19 

‘9 

19 
19 

19  37 
^9  37 


19 

294025I213  00 
31  5927  18507 
3464  12  19008 

5939^9052 

62  lo  177  36 
19  39  48  1 5I206  00 
19  42  64  121206  00 
19  46  64  12  206  00 
19  5059  27  185  07 
^9  52444922844 

19  55  62  10  177  26 

20  02  64  12  190  08 
20  045434  /9420 
20  05  62  10  177  26 
!^o  15533822725 
20  15  53  49  ^98  II 

20  16553720209 
20  17  55  12  202  a9 
20  1761  34I189  44 
Bayly, 
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Varia.l  Lat. 


to  1779. 

E. 

N. 

E. 

Bayly,  Feb.  28,  1778, 

0 1 

20  17 
20  17 

0 i 

44  46 
44  46 

0 / 

228  40 
228  40 

June  12, 

2018 

55  37 

202  09 

Sept.  27, 

20  20 

58  38 

189  46 

June  12, 

20  21 

56  20 

206  30 

0(fl.  10, 

20  22 

55  55 

194  00 

Cook,  June  16, 

20  23 

55  37 

202  09 

Bayly,  Ocl.  12, 

20  24 

53  54 

194  00 

Odt.  11, 

20  25 

55  55 

194  00 

June  26, 

20  25I53  51 

194  23 

Cook,  June  28,  1779, 

20  25  62  10 

177  26 

July  I3> 

20  25 

58  08 

199  04 

Od:.  11, 

20  28 

53  55 

194  00 

Sept.  27,  1778, 

20  29 

58  39 

290  00 

April  30, 

20  30 

53  37 

225  37 

Bayly,  June  28,  1779, 

20  30 

62  10 

177  26 

Cook,  June  12,  1778, 

20  30 

56  20 

206  30 

Feb.  28, 

20  31 
20  36 

44  46 
44  46 

228  40 
228  40 

July  13, 

20  37 

58  08 

199  04 

Bayly,  Od.  27, 

20  38 

58  41 

189  46 

Cook,  July  13, 

20  39 

58  08 

199  04 

June  12, 

20  40 

56  20 

206  30 

Bayly,  June  21,  * 

20  46 

54  II 

198  23 

June  28, 

20  48 

62  10 

177  26 

Feb.  28, 

20  48 

44  46 

228  40 

April  29, 

21  03 

53  06 

233  5u 

July  i3> 

21  07 

58  08 

199  04 

Cook,  April  30, 

21  12 

53  37 

225  37 

July  24,  1779, 

21  12 

68  43 

187  32 

April  30,  1778, 

21  13 

58  08 

199  04 

July  12, 

21  14 

58  31 

2QO  33 

July  13, 

21  28 

58  08 

199  04 

July  19, 

21  30 

59  37 

197  57 
Cook, 

A TREATISE  ON  MAGNETISM. 


^39 


By  whom  objerved  in  1767, 

to  1779* 


Varia. 

E. 


I.at. 

N. 


Long. 

E. 


Cook,  June  28,  1779, 
Cook  and  Bayly,  July  24, 
July  21, 

July  17,  1778, 
July  24,  1779, 
June  16,  1778, 
Cook,  July  24,  1779, 
Bayly,  Sepf.  21, 

June  17, 

April  30, 

June  13, 

July  12, 

Sept.  30, 

July  20,  1778, 

July  5* 

May  8, 

June  16, 

July  24,  1779, 
June  17,  1778, 
July  20, 


Sept.  29, 

May  8, 

July  6, 

Sept.  19, 

July  9. 

May  22, 

June  j 6, 

July  31,  1779, 
Cook,  Sept.  19,  1778, 
Cook  and  Bayly,  July  20, 
May  5, 

Cook,-  June  1 7, 

Juiyi9> 

S 2 


21  22 

2137 

21  37 

21  37 


62 

68 

68 

55 


21 3868 


55 

68 


21  42 
21  47 

21  49;57 

21 5055 

21 5253 

21  5256 
21 5858 

22  cx>!56 
22  02j59 
22  04156 
22  04159 
22  o6|55 
22  07  68 
220755 
22  0959 
22  13I59 
22  15I56 
22  15I59 
22  19  56 
22  20  63 

'55 

55 
55 


22  20 
22  20 
22  2 1 


10 

43 

43 

25 

43 

37 

43 

55 

57 

37 

40 

31 

29 

37 

59 

26 

37 

43 

25 

37 

37 

37 

26 

57 

49 

18 

12 

47 


645664  56 


22  23 
22  23 
22  23 
22  24 
22  24 


63 

59 

5« 

S5 

59 


49 

37 

5« 

25 

37 


177  26 
187  22 
18732 

201  08 
18732 

202  09 
18832 
191  10 
202  08 
22537 
206  20 
20033 

19330 

198  00 
19941 
22751 
202  09 
187  32 
•201  08 

^97  57 

19757 

19252 
2.27  5 1 
20001 

193  53 

202  07 
225  27 

203  00 
1 89  48 

193  53 
197  57 
22121 
201  08 

197  53 

Cook, 
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Sy  whom  ohferved  in  1767, 
to  1779. 


Varia 

E. 


Lat. 

N. 


Cook,  July  12,  1778, 

'*  May’  8,' 

July  8, 

July  24. 

Bayly,  July  31,  1779, 
Cook,  May  5,  1778, ' 
June  17, 

July  12, 

July  6, 

July  31,  1779, 
May  8,  1778,' 
Bayly,  July  29, 

' May  3, 

Aug.  1779, 
July  9,  1778,' 
July  20, 

Cook,  July  20, 

June  17, 

July  31,  1779* 

July  20,  1778, 
July  16, 

July  9, 

July  19, 

Bayly  and  Cook,  July  20, 
Bayly,  July  31, 

Cook,  July  9, 

May  24, 

July  31,  1779, 
July  9,  1778,  ' 
May  20, 

July  9> 

May  8, 

July  3C 

June  17, 

r ' 


22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 
I . 


^^5 

23 

27 

27 

3^ 

32 

32 

32 

34 

34 

34 

41 


58  31 

59  26 

59  26 
^8  43 
64  35 
58  58 

55  25 

58  31 

i6  56 

64  56 

56  26 

60  18 


2bo  33 
227  Cl 
227  51 
187  32 
190  06 
221  14 
201  08 
20033 
200  19 
190  47 
225  5^ 

198  oS 


43 

44 

45 
45 

45 

46 
46 

46 

47 
47 
47 

47 

4 


58  58 

64  05 

59  38 
59  38 
59  37 
55  25 
64  56 

59  37 


55  i8 

59  37 
59  37 

61  34 

4855  ^8 

4958  16 

V 5^ 

55  18 

59  39 
55  ^8 
59  26 
64  56 


52 

53 

54 

55 
55 
5^ 


59  55  25 


221  14 
203  06 
202  07 
19803 

^97  57 

201  08 

189  4& 

197  57 


58  46  198  42 


202  07 

197  53 
‘97  57 

I 90  OQ 
202  07 
208  42 

1 89  48 
202  07 

2 I I 22 

202  07 
227  5 1 
189  48 
201  08 
Cook, 


A TREATISE  ON  MAGNETISM, 


By  whom  obferved  in  1767, 
to  1779. 


Varia. 

E. 


Lat. 

N. 


Cook,  Aug.  2,  1779, 

July  12,  1778^ 

Payly,  May  i, 

May  5, 

July  9> 

July  16* 

May  2," 

July  J5. 

May  5, 

J^epr. 

June  17, 

June  19, 

July  12, 

May  20, 

July  3*  1779. 
May  3>  177^. 
Cook  and  Bayly,  July  14, 
May  r, 

May  3, 

July  19, 

Cook,  July  31,  1779, 

July  19, 

Bayly,  July  9,  1778, 

June  30,  1779, 
Cook,  May  20,  1778, 
Bayly,  June  12, 

July  12, 

Sept.  1 1, 

May  20, 

Aug.  2,  1779. 
May  20,  1778  , 

' July  7. 

Sept.  4, 


2 i oc 
7^3 

23  08 
23  09 
2j  09 
2j  09 
2J  09 
23  II 

Ki  H 

^3  15 

23  19 
23  22 
23  22 
^3  25 

23  27 
23  27 

23  28 
^3  29 
^3  3^ 

23  32 

23  34 

23  34 
'3  37 
23  37 
23  4^ 
23  45 
23  44 


23  4^ 


J4  56 

^8  3' 

.8  3' 

yb  26 

^8  53 
;5  18 
’58  3' 

57  ^7 

58  29 

58  53 
64  20 

55  25' 

59  37 

58  31 

59  39 
03  42 

58  14 

58  18 

55  12 
^8  14 

59  37 

64  56 


,^4? 

Long. 

E. 


189  48 
200  32 

200  32 
224  52 

221  14 

202  07 
199  07 

224  40 

199  JO 
221  J4 

^99  37 

201  08 

^97  53 

200  33 
21 1 22 
^87  25 
221  ir 
199  10 

225  30 
221  II 
^97  53 

I 89  47 


59  37  i97  53 


II 

65  36 

^9  35 

57  01 

58  20 


23  46  64  20 


59  39 


23  47  ^4  05 
39  39 

//  13 


23  48 

23  49 

23  55^%  26 


202  28 
191  50 
211  22 
20655 
201  10 

^99  37 
21122 

19047 
21  I 2 I 

20953 
189  06 
Bayly, 
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A TREATISE  ON  MAGNETISM. 


By  whom  objerved  in  1767, 

to  1779- 


Varia. 

E. 


Eat.  1 Long. 
N.  1 E. 


Bayly,  May  6,  177S, 

July  31,  1779. 
Sept.  II,  1778, 
May  20, 

July  12, 

Aug.  2,  1779, 

^ May  20,  1778, 

Sept.  I, 

July  10, 

Cook,  May  i, 

July  12, 

Bayly,  Sept.  4, 

Cook  and  Bayly,  May  20, 
July  ly, 

July  20, 

May  I, 

May  6, 

May  3, 

Aug.  2,  1779, 
May  21,  1778, 
Bayly,  Aug.  9,  1779, 

May  3,  1778, 
Cook,  May  6, 

May  6, 

May  3,  4.  and  5, 
May  6, 

May  21, 


May  3, 

Aug.  2,  1779, 


July  10, 
Bayly,  Aug.  9, 


23  55 
23  57 


59  09 

65  01 


23  5764  20 
23  57  59  22 
23  5^ 


23  5964  o 

24  02 
24  03 


58  23  201  07 


■^4 


59  39 

64  20 


22037 
i8y  57 

^9937 

1 10  08 


190  13 

2 1 1 22 
197  20 


•24  08  58  16  202  19 
24  09  55  12225  20 
24  1158  27  20 1 05 
24  1164  29  188  17 
24  I I 59  39  211  22 
H 1259  37 197  53 

24  1259  3719757 

24  12I55  12  225  30 
24  13!59  09  22037 
24  17158  I4  i2I  II 
24  2264  05  19047 
24  22*59  22  210  22 

24  oy'6s  35E9I  5° 

24  29'58  14221  II 
24  29-59  0922037 
24  26  59  09  220  37 
24  3058  27  221  15 
24  3659  0922047 
24  3659  2212 10  22 
59  2221022 
21022 
.^221  II 
58  14 

54  05 
58  17 

65  36 


H 37 
H 39 

24  40 
24  42 
24  43 

24  44 

24  45 


59  22 

^8  14 


221  1 1 
19047 
202  01 
190  45 
Bayly, 


A TREATISE  ON  MAGNETISM. 


■143* 


By  ’whom  obferved  in  1767, 
to  1779. 

Varia. 

'E. 

Lat. 

N. 

Long. 

E. 

Bayly.  Sept.  3,  1779, 

0 / 

24  47 

0 ' 

64  55 

188  40 

May '6, 

24  49 

59  09 

22037 

Sept.  6, 

50 

59  09 

22037 

24  ^0 

64  13 

195  10 

May  I, 

24  52 

55 

225  30 

May  2, 

24  52 

55  12 

225  30 

May  5, 

24  55 

58  53 

221  14 

Cook  and  Bayly,  May  6, 

24  59 

59  09 

200  37 

Bayly,  Sept.  7, 

25  01 

64  21 

18430 

Cook,  Sept.  4, 

25  01 

64  26 

190  06 

May  21, 

25  03 

59  22 

210  22 

25  06 

59  22 

2 10  22 

Sept.  6, 

25  06 

64  13 

195  10 

JulyJ9> 

25  07 

59  37 

197  53 

May  I, 

25  08 

55  12 

225  20 

Bayly,  Sept.  3, 

25  12 

65  24 

189  20 

Cook,  Sept.  6, 

25  12 

63  58 

19442 

July  10, 

25  14 

67  58 

18933 

Sept.  19, 

25  17 

63  47 

196  08 

Aug.  12,  1778, 

25  24 

66  17 

211  19 

Sept.  5, 

25  26 

63  55 

1 90  09 

Aug.  27, 

25  29 

69  20 

183  30 

Sept.  2, 

25  30 

65,  40 

190  00 

Aug.  13, 

25  32 

66  '36 

19225 

Julyi2,  1779, 

33 

69  02 

2 10  50 

Bayly,  Aug.  10,  1778, 

25  ;i6 

66  00 

2 10  40 

May  23, 

^5  37 

58  14 

205  27 

Sept.  4, 

-5  37 

64  26 

1 89  06 

May  4, 

25  38 

58  35 

221  22 

Sept.  4, 

25  3.8 

64  26 

1 89  06 

July  9,  1779, 

^5  39169  05 

18848 

Aug.  2, 

25  40! 64  05 

19047 

July  12, 

25  45I69  02 

iQO  i;o 

Sept.  6, 

-5  45^63  5^ 

1 84  40 
Bayly, 

A treatise  on  M:%<JNETI3M; 


}Sy  whdth  obferved  in 
to  1 779. 


Vafiai 

E. 


Lat. 

N. 


Long; 

E. 


Bayly,  Aug.  2,  1779', 
Cook  and  Bayly,  July  14, 
May  14,  1778/ 

Cook/  Aug.  27^ 

E'ept.  6/ 


Aug.  2/  1779,- 
July  7,  1778,- 
Scpt.  6, 

July  12,  1779, 
July  7,  1778, 
July  12,  1779, 
Bayly,  May  24, 

Cook,  Sept.  II,  1778, 
Bayly,  May  3, 

May  5, 

May  4, 

Aug.  13, 

July  12,  1779, 
July?,  1778, 
Aug.  27/ 

July  7> 

Sept.  2, 

July  27,  1779, 
May  4,  1778, 
Sept.  6, 

July  7> 

Aug.  10, 

May  4, 

CoO'k  arid  Bayly,  July  12, 
Bayly,  May  4,  1778, 

May  8, 

<<  July,  12,  1779, 


25 

25 

25 

25 

25 

25 

25 

25 

26 


50 

54 

54 

55 

56 

57 

58 

59 
02 


64  03 
68  51 


58 

58 

69 

64 

64 


35 

35 

20 

13 

13 


64  05 

57  o; 


26  0364  13 195  00 


19047 
( 89  05 
221  2 2 
221  22r 

183  30 
195  00 
195  00 
19047 
200  42 


22 

22 

22 


26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
:l6 
26 
26 
26 
26 

26  29 

26  33 
26  34 
-26  3^ 

26  35 

26  3c 


69 

57 


10 

13 

1469 

i6 

16 
21 
21 


02 
07 
02 
16 
20 
1 1 


58 

64 

58 

58  49 

58  30 
66  33 
69  02 

22|57  07 

22  6q  20 

23  57  07 

2466  30 

2467  11 

2558 
2563 

57 

65 

58 
69 


35 

58 

07 

43 

3a 

02 


190  50 
200  42 
190  50 
203  14 

19937 

222  50 
221  26 
221  00 
192  19 
190  50 
200  42 

^83  30^ 
200  42 
189  42 
1 89  03 
221  22 
19442 
1 98  42 
1 89  56 
221  22 
1 89  50 
221  15 


58  32 

59  33|2i8  53 
26.35169  02'l  89  50 

' Bayly/ 


A treatise  on  Magnetism* 


whom  ohferved  in  1767, 
to  1779. 


Varia. 

E. 


Lat* 

N. 


Hi 

Long. 

E. 


^yJy.  July  21,  1779, 
July  7,  1778, 
Aug.  13, 

July  4, 

May  4, 

May  7, 

Sept.  6, 

May  9, 

Sept,  r, 

Sept.  15, 

July  II,  1779, 
Aug.  20,  1778, 
Sept.  6, 

May  6, 

Sept.  12, 

Aug.  10, 

Sept.  15, 

Sept.  6, 

July  27,  1779, 
Aug.  13,  1778, 
Cook  and  Bay ly,  May  19, 
Aug.  13, 

Bayly,  Aug.  24, 

Sept.  15, 

Bayly,  Sept.  8, 

Cook,  Aug.  10, 

Sept.  15, 

Sept.  16, 

Sept.  15, 

Sept.  6, 

Sept.  10, 

Aug.  10, 

Sept.  I, 

T 


26  3i 
26  36 
20  37 
26  39 
26  40 
26  42 
26  42 
26  48 
26  48 
26  50 
26 

26  55 
26  56 

26  59 

27  00 
27  00 
27  04 

27  05 

27  06 
27  08 
27  II 

27  15 

27  16 

27  ^7 

27  21 
27  22 
27  22 
27  23 
27  25 


69  32 

57  07 
66  36 
60  01 

58  35 

59  28 

63  58 
59  31 
66  50 

64  20 

68  06 

69  20 

63  58 

59  23 

64  32 

<55  43 
64  20 

63  58 

03  58 

68  06 
66  36 

60  12 
66  36 

69  17 

64  22 

64  21 

65  43 
64  20 
64  22 


27  28  64  20 

63  58 

64  27 

65  43 


27  29 
27  30 

27 

27  32 


^9839 

200  42 
202  2 c 
207  56 
22 1 22 
219  58 
194  42 

11745 

18739 

197  20 
190  15 
183  25 
194  42 
221  27 

198  17 

18956 
197  20 
19442 

194  42 
190  15 

19235 

212  42 
192  25 
190  18 

197  56 

196  20 
189  56 

197  20 
197  56 

197  20 

19442 

198  13 
189  56 


66  47  190  13 
Cook, 


/ 
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By  whom 


obferved 
to  1779. 


171 


1767. 


Varia. 

E. 


Cook,  July  II,  1779, 
Bayly,  July  10,  12,  1 5,  16 
and  17,  1778, 

Aug.  10, 

June  5, 

July  II,  1779, 

. July  12, 

July  li, 

Aug.  13,  1778, 

July  II,  1779, 
Cook,  Sept.  I,  1778, 

Aug.  10, 

July  19,  1779, 
Sept.  I,  1778, 
July  9,  1779, 
Bayly,  Sept.  18,  1778, 
Sept.  15, 

. Sept.  9, 

July  II,  1779, 
Sept.  15,  1778, 
July  9,  1779, 
Sept.  17, 

Cook,  July  19, 

Sept.  15,  1778, 

July  3. 

July  9,  1779, 

June  I,  1778, 
June  I, 

Bayly,  June  i. 

Cook,  July  9,  1779, 


27 

27 

27 

.27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

28 
28 
28 
28 
28 
28 
28 


32 

37 

39 

41 

42 
46 
46 

50 

50 

53 

53 

55 


1 1 


15 


22 


68  06 

64  52 

65  43 
59  00 
68  c6 

6933 

68  06 

66  36 
66  36 
68  06 

66  47 

68  06 
5865  43 
70  05 
66' 


47 


17  69  05  188  50 
198  18 


186334 
1 8 64  20 
64  40 


27  68  06 


190  15 
197  j6 

189  56 
207  44 

190  15 

189  40 

190  IS 
192  30 

IQ2  30 

190  15 
190  05 
190  IS 

1 89  56 
197  00 

190  OS 


197  20 

198  13 
1895s 


28 

31 

64 

20 

28 

42 

69  06 

28 

50 

64 

1 1 

28 

59 

7005 

[29 

^9 

70 

05 

‘29 

24 

64 

20 

29 

25 

61 

1 1 

29 

27 

69 

05 

29 

29 

70 

05 

30 

06 

61 

01 

530 

14 

61 

01 

;3o 

20 

61 

01 

*30 

20 

69 

05 

197  20 
189  os 
197  26 
197  00 
197  00 
196  5 8 

208  30 
161  48 
196  58 
262  58 

209  00 
208  S9 
18848 
Bayly, 
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By  whom  obferved  in  1767, 
to  1779.- 


Varia. 

E. 


Lat.  iLong. 

N.  E. 


Bayly,  June  2,  1778, 

Cook,  July  9,  1779, 

July  20, 

Bayiy,  Sepn.  16,  1778, 

July  9,  1779, 

Cook,  Aug.  20^  1778, 

Sept.  15, 

July  17,  1779, 

Cook  & Bayly,  Aug.  20,  1778, 
Sept.  15, 

July  17,  1779, 

Aug.  20,  1778, 

Sept.  15, 

July  17.  1779, 
Bayly,  Aug.  19,  1778, 

Aug.  21, 

Aug.  18, 

July  i7» 

Aug.  16, 

July  18,  1779, 

July  i7> 

Cook,  July  17, 


O ( 

;o  21 
jo  2 I 


28  69  38 


70  1 


60  43  ,208  52 
197  06 
(96  19 
18848 

19637 

188  48 
[96  19 
I 96  19 

‘9637 

19637 
197  06 

196  19 

19637 

1 97  06 


303769  05 
304764  20 
10  47  69  05 
3 1 03  69  38 
31  0469  38 
3 1 04  64  20 
31  10  64  20 
31  1970  17 
31 2069  38 
ji  2464  20 
31  2870  17 

32  70  17  197  06 
31  3769  38  196  19 

31  50  64  20  196  37 
315670  1719706 

32  2470  15  19648 

32  45  69  31  195  52 

33  00  69  31  196  03 
3303  70  25  19834 
33  2^69  53 197  50 
333770  1619354 

193  49 

194  06 
196  38 
T96  21 

35  4^>70  04  196  21 
35  5770  04  '96  21 

1 96  2 1 
1 96  21 


33  4070  00 

34  55  70  21 

35  3«70  20 
35  3970  04 


36  10  70  o , 
36  1970  04 


T 2 


TABLES 


A treatise  on  magnetism. 


TABLES  OF  the  variation 

OF  THE 

MAGNETIC  NEEDLE, 

Ohjerved  at  different  ‘Times  in  the  Pacific  Ocean, 
South  of  the  Equator, 


Longitude  from  the  Meridian  of  London. 


By  whom  ohjerved  in  iqSh, 
to  1779. 

Lat. 

S. 

Long. 

E. 

Varia, 

E. 

* ■ 

0 t 

0 ! 

« 

0 • 

Surville,  Sept.  23,  1769, 

0 oc 

148  5^ 

6 00 

Byron,  in  July,  1765, 

I 18 

1 86  44 

II  15 

Carteret,  Sept.  21,  1776, 

I 20 

14^  59 

4 54 

Bayly,  Sept.  20, 

I 33 

142  52 

4 40 

Sept.  19, 

I 44 

H332 

4 40 

Sept.  21,  1777, 

I 48 

203  1 0 

5 31 

Carteret,  Sept.  19,  1767, 

I 57 

H3  58 

5 

Sept.  16, 

2 19 

146  01 

6 30 

Bougainville,  in  1776, 

2 32 

151  03 

6 44 

3 10 

152  29 

7 15 

Cook,  Dec.  20^  1776, 

3 13 

204  02 

4 57 

3 13 

204  02 

5 25 

9 

3 ^3 

204  02 

5 42 

Dec.  20,  1777, 

3 13 

204  02 

5 49 

3 13 

20437 

5 50 

3 13 

20402 

6 05 

3 ^3 

204  02 

6 09 

Dec.  IQ, 

3 3^ 

204  1 1 

5 28 
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By  whom  obferved  ' 1766, 

to  1779-  . 


L^t. 

S. 


Long. 

E. 


149 

Varia. 

E. 


Cook,  Dec.  19,  1777, 


Bougainville,  in  1766, 
Bayly,  Dec.  19,  1777, 
Carteret,  Aug.  2Q,  1767, 

Bougainville,  in  1766, 
Carteret,  Aug.  24,  1767, 

Bayly,  Dec.  18,  1777, 
Carteret,  Aug.  22, 
Surville,  Sept.  7,  1769, 
Cook,  Dec.  17,  1776, 


Bougainville,  in  1776, 
Carteret,  Aug.  20,  1767, 

Cook,  Aug.  2,  1777, 

Dec.  16,  1767, 


Cook  & Bayly,  Dec.  16, 1777, 

Byron,  June  29,  .1765, 
Carteret,  Aug.  19,  1767, 
Bayly,  Dec.  15,  1777, 


3 

3 

3 

3 

3 


51 

51 

51 

51 

51 


4 05 
4 39 

4 46 

5 00 
c 00 
5 07 
5 07 


5 13^0440 


6 24 

6 36 

7 

7 21 
7 21 
7 21 
7 
7 

7'3^> 


21 

21 


53 

5^ 


8 01 
801 
8 01 
8 01 
8 01 
8 01 
8 01 
8 13 
,8  52 


204  II 
204  1 1 
204  1 1 
204  1 1 
204  1 1 
15426 
204  57 

A 53  47 

15249 

^55  25 
.155  3^ 
155  38 


158  02 

^54  22 
104  5 1 
10451 
10451 
10451 
10451 
201  5 b 
156  10 

159  26 
1^926 
205  05 
205  05 
205  05 
205  05 
loy  05 
205  05 
205  05 
1 84  10 
161  11 


9 10205  50 


5 19 

5 22 

5 24 

6 04 

5 II 

7 10 
507 
7 14 

5 20 

7 iS 

625 

6 20 

43S 

742 
9 00 

4 49 

5 00 
5 15 
5 20 
5 28 
5 54 

734 

S31 

8 20 

350 

4 14 

415 

453 

5 3^ 

5 43 

5 43 

10  10 

8 30 
. 5 50 
Cook, 
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By  whom  obferved  in  1766, 
to  1779. 

Lat. 

S. 

1 Long. 

1 JE. 

Vari. 

E. 

1 

Cook,  March  30,  1774, 

1 

i 0 ' 

9 -4 

0 / 

234  29 

0 / 

1 27 

April  I, 

9 30 

23034 

4 03 

March  5, 

9 32 

223  52 

4 27 

Bayly,  April  3, 

9 32 

227  12 

440 

Carteret,  July  28,  1767, 

9 50 

1 89  04 

9 04 

.July  30, 

9 50 

1-85  02 

9 32 

Aug.  I, 

9 53 

19057 

10  04 

Aug.  18, 

9 5^ 

163  27 

8 30 

July  26, 

10  01 

193  28 

9 00 

Cook,  Dec.  14,  1776, 

10  09 

205  58 

4 06 

10  09 

205  58 

4 46 

10  09 

-05  5* 

5 13 

10  09 

205  58 

6 08 

Bayly,  Dec.  14, 

10  09 

205  (;8 

5 08 

Carteret,  Aug.  2,  1767, 

10  09 

17928 

1030 

Cook,  May  29,  1774, 

10  ib 

243  30 

I 57 

Carteret,  Aug.  4,  1767, 

10  22 

177  40 

1054 

Cook,  Dec.  14,  1777, 

10  29 

206  13 

5 38 

Carteret,  Aug.  3,  1767, 

10  35 

176  20 

JO  52 

10  35 

176  20 

II  14 

Cook,  Aug.  21,  1770, 

10  36 

.143  06 

3 06 

Carteret,  Aug.  5,  1767, 

10  40 

165  19 

1 1 00 

Bayly,  Dec.  14,  1777, 

10  49 

205  57 

545. 

Cook, 

10  49 

206  28 

5 10 

In  1774, 

10  49 

206  28 

5 52 

In  1777, 

lO  49 

206  28 

6 26 

10  49 

206  28 

6 28 

JO  49 

206  28 

6 28 

Bayly, 

JO  49 

206  28 

532 

10  49 

206  28 

6 20 

Carteret,  Aug.  ii,  1767, 

10  49 

16730 

1038 

Aug.  7, 

JO  52 

172.53 

II  17 

Aug.  9, 

10  56 

171  30 

1002 

r I Q2  ' 

171  45 

JO  27 

liayly. 


A TR5ATISE  ON  MAGNETISM. 


By  whcm  ohferved  in  1766^ 
to  1779. 


Bayly,  Dec.  13.  1777, 
Bougainville,  in  1766, 


Carteret,  July  25,  1767, 

Byron,  June  20,  1765, 
Cook,  Aug.  17,  1770, 
Bougainville,  in  1766, 
Cook,  Dec.  1 1,  1776, 


Cook  and  Bayly, 
Wallis,  Aug.  17,  1767, 
Byron,  June  7,  1765, 
Cook,  Dec.  10,  1777, 

Byron,  June  8,  1765, 
Cook,  Dec.  10,  1776, 


Dec.  10,  1777, 
Byron,  June  8,  176^, 
Cook,  Dec.  10,  1776, 


Byron,  June  16,  i 765, 
Bougainville,  in  1766, 


Lat. 

S. 

Long. 

E. 

Vari. 

E. 

0 < 

0 . 

0 4 

6 15 

I I 2C 

206  20 

I I 48 

15^  30 

6 16 

I I 56 

151  13 

601 

12  13 

15403 

7 02 

12  13 

^9540 

930 

12  13 

^95  40 

9 40 

12  33 

19243 

9 ‘5 

12  38 

143  45 

409 

13  10 

15235 

5 29 

13  15 

207  06 

442 

13  15 

207  06 

501 

13  15 

207  06 

5 It 

13  15 

207  06 

5 21 

13  15 

207  06 

5 39 

‘3  15 

207  06 

548 

13  15 

207  06 

5 44 

13  i8 

18330 

lOcx) 

14  05 

215  32 

430 

14  07 

208  00 

6 oS 

14  09 

208  00 

6 04 

14  10 

215  38 

403 

14  17 

208  00 

445 

14  17 

208  00 

5 13 

14  17 

208  00 

5 35 

14  09 

208  00 

6 04 

14  JO 

21538 

403 

14  17 

208  00 

4 45 

14  17 

208  00 

4 13 

14  17 

208  00 

5 13 

14  17 

208  00 

5 35 

14  17 

0 

0 

00 

0 

538 

14  28 

204  07 

740 

14  28 

1853^ 

921 

*4  35 

167  46 

9 47 

Cook, 


ip 
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By  whom  objerved  in  1766, 
io  1779. 

Lat. 

S. 

Long. 

E. 

Vari. 

E. 

Cook,  March  26,  1774, 

0 / 
14  41 

0 f 

240  IO 

0 , 

^ IO 

Byron,  in  1765, 

14  41 

21  I 15 

5 00 

Bougainville,  in  1766, 

14  42 

20435 

7 00 

14  44 

1 88  25 

930 

Bayly,  Dec.  9,  1777, 

H 47 

208  17 

6 1 7 

Bougainville,  in  1766, 

'4  55 

192  46 

921 

20034 

7 33 

Byron,  June  13,  1765, 

15  00 

209  37 

530 

Bougainville,  in  1766, 

'5  03 

197  16 

8 15 

15  04 

20755 

630 

15  04 

207  55 

8 25 

Bayly,  July  15,  1774,  • 

^5  09 

171  46 

II  03 

Bougainville,  in  1766, 

15  10 

199  40 

7 36 

15  13 

171  05 

1040 

Bayly,  Dec.  9,  1777, 

IS  30 

208  IO 

7 00 

Bougainville,  in  1766, 

‘5  33 

15139 

6 04 

Bayly,  July  14,  1773, 

‘S  39 

173  05 

1014 

Bougainville,  in  1766, 

15  40 

155  03 

904 

Wallis,  Aug.  13,  1767, 

15  50 

185  50 

9 00 

'5  53 

18437 

IO  00. 

Marion  and  Crozet,  in  1772, 

16  oc 

185  25 

830 

Carcercr,  July  23,  1767, 

16  22 

19758 

6 05 

Cook,  July  13,  1773, 

16  25 

17401 

IO  46 

Wallis,  July  31,  1767, 

16  28 

205  00 

8 00 

July  30> 

16  46 

205  17 

7 4p 

Cook,  March  24,  1774, 

17  07 

243  30 

I 56 

July  13,  1773, 

17  16 

216  36 

6 48 

March  8,  1769, 

17  23 

21436 

454 

Wallis,  July  2,  1767, 

17  28 

210  30 

6 ocr 

July  28. 

17  28 

209  26 

630 

July4> 

17  30 

210  30 

530 

Bougainville,  in  1766, 

17  32 

21055 

440 

Cook,  June  8,  1773, 

n 32 

20429 

7 55 

Cook  and  Bayly,  Sept.  18, 

17  41 

206  09 

7 50 

Bougain- 


A TREAttSE  ON  MAGNETISM. 


whom  obferved  in  17661 
io  1779. 


Lat. 

S. 


Long. 

E. 


^53 

Vari. 

E. 


Bougainville,  in  1766, 

Cook,  Aug.  4,  1773, 
Bougainville,  in  1766, 

Cook,  March  7,  1769, 

June  9,  1774, 
Wallis,  July  27,  1767, 

June  17, 

Cook,  April  16,  1777, 

Sept.  21,  1773, 
April  16,  1777, 
June  16,  1774, 
Cook  and  Bayly,  Apr.  16,1777 

Bayly, 


Cook,  April  16, 
Cook  and  Bayly, 
Bayly, 


Cook, 

Bayly,  April  14, 

April  fi, 

Cpok,  March  5,  1769, 
June  19,  1774, 
July  Ji,  1773, 
Byron,  Odt.  10,  1765, 
Cook,  June  14,  1774, 
Bougainville,  m 1766, 

Cook,  Septi  22,  1777, 
Bougainville,  in  1766, 
Byron,  July  21,  2765, 

y 


43 


17 

17  45  212  14  5 IO 


17 
17 

‘7 
17 

17 

18 

i8 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

r8 

18 
18 
i8 

18 
18 
18 
18 
7x8 


47  2 1 8 2 J 


4821255  632 


48 

48 

51 

04 

04 

04 

04 

o^. 

04 

05 

06 
06 


:I7  12 


203  47 
211  15 
2 13  00 
164  02 

204  08 
164  02 
197  2C 
164  02 
164  02 
164  02 
[64  02 
164  09 
16407 
164  16 

06  164  16 
06  [ 64  1 6 

06,1 64  16 


06 

07 

"3 

26 

33 

35 

39 

40 

40 

41 

43 


164  16 
195  50 

19634 

209  18 
193  19  1022 
175  30  10  22 
223  4C  5 10 

19745  915 

21448  543 
22513  340 
203  12  756 
227  29  3 53 
20203  738 
Bougain- 


4 10 


450 


8 10 
6 00 

6 00 
645 

7 26 

7 39 

9 i6 

7 14 

7 20 

736 

8 18 

7 59 

8 00 

8 24 

8 46 
8 56 
8 14 

837 

7 27 

8 02 

53S 


154  A TREATISE  ON  MAGNETISM. 


By,  whom  ohjerved  in 
to  1779. 


1766, 


Lat. 

S. 


Long.  Vafia. 

E.  E. 


BougainvHle,  in  1766, 
Cook,  March  4,  1769, 
Bougainville,  in  1766, 


18 

18 

18 

18 

18 


Wallis,  June  13,  1767, 
Bayly,  April  8,  1777, 

Cook,  April  8, 


Tan.  24, 

April  8, 

Carteret,  July  20,  1767, 
Wallis, 

Cook,  June  5,  1770, 

Bayly,  April  7, 

Wallis,  June  8,  1767, 

June  13, 

June  II, 

Cook  and  Bayly,  Apr.  24, 1777, 
Bayly, 


Wallis,  June  7,  176^7, 

Bayly,  April  6, 

Cook,  May  18,  1777, 

May  23, 

jLily  3» 

Carteret,  July  19,  1767, 
Bayly,  July  10,  1774, 

Cook  and  Bayly,  June  5,  1777, 
June  2, 


19 

'9 

19 

19 

•9 

19 

19 

19 

19 

19 

^9 

^9 

^9 

19 

'9 

19 

19 

'9 

»9 

19 

19 

^9 

19 

19 

^9 

19 

19 

‘9 

f9 


45227  57 

47j22I  02 

5«p35  53 
53,23^  47 

54230 3 ^ 

oo;22o  24 

01 

02 


19836 
-|i6i  10 
02161  10 
02'i6i  ic 
02*161  lO 
02*161  10 
02|i6i  ic 
08204  15 

I i!220  24 

121473c 
12  199  00 
18222  16 
18219  56 
20*2  2 2 00 
22*171  12 

22'i7I  12 

22771  12 
22771  12 
26  222  34 


30 

32 

46 

46 

47 

50 

53 

53 

53 


1 30  40 
199  41 
186  07 
186  09 
182  28 
206  31 
17605 
185  30 
195  26 


3 44 
2 54 

2 33 
2 32 
2 50 
7 00 
7 52 
7 36 
7 10 
7 10 
7 22 
7 26 
7 22 
7 09 
7 10 

5 35 
7 56 

5 20 
7 00 

6 00 

9 42 

1 1 09 

9 58 

12  13 

6 00 

5 40 

7 27 

9 21 

10  44 
12  28 

6 oS 
ri  II 

8 29 

7 46 
Bayly, 
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By  whom  obferved  in  1766, 
to  

Bayly,  June  6,  1777, 

Cook,  June  6, 

April  I, 


lat. 

S. 


Long.  I Vari. 

E.  E. 


jBayly,  April  1, 


April  2, 
April  3, 

May  12, 

May  14, 

Marion  and  Corzen,  in 
Cook,  July  9,  1773, 
May  13, 


1772 


Cook  and  Bayly,  May  13, 1777 


April  16, 
Bayly,  May  13, 

June  27,  1764, 
Wallis,  May  23,  1767, 
Cook,  June  26,  1774, 
June  24, 

Carteret,  July  12,  1767, 
Cook,  July  5, 

Carteret,  July  12, 

Wallis,  June  i, 

Cook,  Sept.  27,  1773, 

IJ2 


19  53 
^9  53 
^9  55 
^9  59 
19  57 
^9  57 
19  57 

19  57 

^9  57 

20  02 

20  04 
20  09 
20  II 
20  09 
20  14 


1 8c  20 
18530 
186  10 

15857 
158  57 
158  57 
15857 
15857 
15857 

201  27 
201  29 

195  48 
19455 
18455 
17645 


20  15  175  15 
20  15  175  15 
175  15 

175  ‘5 

175  15 

172  13 
172  15 
172  15 


20  13 
2©  15 
20  15 
20  15 
20  15 
20  15 


20  15  175  15 
20  15 175  15 


20  15 
20  20 
20  23 
20  24 
20  -76 
20  ^7 
20  38 
38 


185  29 
248  24 


8 48 

10  09 
907 
3 42 
8 20 
8 18 
8 23 
8 23 
7 02 
7 02 

7 44 

11  01 

10  13 

11  45 
13  08 

7 25 

736. 

7 53 

7 55 

8 J3 

7 15 

8 09 
8 32 

833 

8 03 

9 47 

50Q 


1 86  24  1 2 q6 

186  5 lii  I 4G 


21451 
181  10 
214  30 
232  45 


20  40  194  18 


4 lO 

1230 

5 00 

5 «9 
1 1 42 

Cook 


A TREATISE  ON  MAGNETISM. 


By  whom  ohferved  in  1766, 
to 

Lat. 

S. 

Long. 

E. 

Varia. 

E. 

Cook  and  Bayly,  July  8,  1774, 

3 . 

zO  4O 

0 / 

177  4^ 

>0 

I 2 

59 

Bayly,  March  30,  1777, 

'^043 

201  50 

6 

50 

20  48 

201  49 

7- 

05 

Cook, 

^043 

201  51 

7 

2 1 

Cook  and  Bayly,  July  6,  1774, 

20  56 

180  00 

12 

44 

Wallis,  May  20,  1767, 

2 1 00 

25343 

5 

00 

Cook,  March  21,  1774, 

21  Oi 

246  32 

3 

04 

Bayly,  Sept.  28,  1773, 

21  03 

1 92  01 

9 

44 

March  3'., 

2 I 04 

200  23 

9 

58 

Carteret,  July  13,  1767, 

21  07 

201  17 

5 46 

Byron,  Ocl:.  19,  1765, 

21  IC 

236  13 

0 

00 

Bayly,  Sept,  30,  1773, 

21  IC 

187  57 

9 

04 

Cook,  Od.  I,  1770, 

2I  2i 

1 86  1 6 

lO 

40 

Carteret,  July  10,  1767, 

21  38 

21854 

4 

20 

July  15. 

2 1 46 

209  40 

6 

23 

Cook,  Aug.  3,  1773, 

2 2 08 

226  5 1 

4 

54 

Carteret,  July  22,  1767, 

22  22 

209  2 1 

6 

34 

Cook,  July  19,  1777, 

2 2 25 

1 86  56 

8 

41 

Bayly,  July  18, 

2235 

1 86  20 

8 

43 

March  27, 

22  48 

15940 

8 

23 

22  50 

159  40 

: 8 

19 

22  50 

159  40 

8 

44 

22  ^0 

159  40 

9 

52 

Cook  and  Bayly, 

22  50 

^59  4" 

.8 

1 1 

22  50 

15940 

8 

22 

' 

22  50 

15940 

9 03 

« 

22  50 

159  40 

9 05 

Cook, , 

22  50 

15940 

6 

42 

22  50 

15940 

7 

53 

\ 

22  50 

15940 

8 

44 

22  5c 

15940 

8 

42 

22  50 

‘59  40 

8 

36 

2 2 50 

15940 

9 

26 

March  i§,  1776, 

2300 

247  29 

3 

A TREATISE  ON  MAGNETISM. 


By  wljcm  obferved  in  1766J  Lat. 


to  1779. 


Byron,  May  14,  1765, 
Bougainville,  in  1766, 

Cook,  Od.  2,  1774, 

Bayly,  March  26, 
Bougainville,  in  1766, 

Bayly,  March  16,  1777, 
March  15,  ' 

March  25, 

July  8,  1767, 

Cook  & Bayly,  Mar.  21,  i*; 
March  25, 

March  2 1, 

March  2 5, 

Cook,  March  25, 

Bougainville,  in  1766, 
Carteret,  July  17,  1767, 
Bayly,  Aug.  7,  1777, 

Cook,  July  7,  1767, 

Carteret,  July  7,  1777, 

Byron,  May  10,  1765, 
Carteret,  July  6,  1767, 

July  3. 

Cook  and  Bayly,  Aug.  7, 1777, 
Cook, 


Carteret,  July  2,  1767, 
April  8,  1777, 
Cook  and  Bayly,  Aug.  6, 
Bayly, 


Long. 

E. 


157 

Varia. 

E. 


0 / 

0 / 

23  oc 

^ 259  02 

23  IC 

246  22 

-3 

17094 

23  21 

202  15 

23  24 

249  02 

23  3u 

25024 

36 

161  08 

23  46 

^59  17 

-3  4C 

^59  i7 

^3  46 

> 23  4^’ 

159  17 

•23  ^6 

139  17 

'2J  46 

*59  i7 

23  4^> 

'59  ^7 

23  46 

159  »7 

^3  46 

159  17 

24  OG 

151  14 

24  04 

24753 

24  06 

210  50 

24  10 

22035 

|i4  10 

22035 

24  3« 

262  45 

24  3- 

222  59 

25  00 

224  14 

25  00 

209  45 

25  00 

20945 

25  00 

209  45 

25  00 

209  45 

25  00 

209  45 

25  02 

22655 

25  17 

208  16 

25  17. 

208  16 

25  17 

208  16 

^5  17 

208  16 

a / 

3 20 
2 30 
27 

^7 

39 
00 
52 
52 

22 
56 

7 45 

8 22 


9 

8 

O 

3 

9 

8 

8 

5 


8 

8 


31 
31 
8 16 

8 40 
2 04 

' 51 

7 30 

4 02 

5 12 

4 45 
4 16 
2 30 

7 49 

6 or 

6 39 

7 20 
7 52 
2 46 

7 09 

8 09 

7 30 

8 12 
Cook, 


158  A TREATISE  ON  MAGNETISM... 


By  whom  ohfeYved  in  1766, 
to  1779. 

Laf. 
S . 

Long. 

Varia, 

E. 

Cook, 

0 

25 

1 

17 

0 

208 

16 

7 

/ 

37 

25 

17 

0 

00 

16 

7 

45 

> 

25 

■17 

208 

16 

g 

40 

Carteret,  July  4,  1767, 

25 

24 

223 

12 

3 

43 

Bayly,  March  3, 

25 

31 

201 

15 

8 

44 

Bougainville,  in  1766, 

25 

34 

2£3 

10 

.3 

39 

July  24,  1777, 

25 

45 

192 

47 

8 

18 

Carteret,  June  i,  1767, 

25 

S' 

276 

17 

8 

08 

Bougainville,  in  1766, 

25 

56 

153 

55 

3 

37 

Cook,  July  27,  1777, 

25 

571^95 

30 

8 

12 

Carteret,  July  2,  1767^ 

26 

00 

229 

35 

2 

32 

Cook,  March  18,  1774, 

26 

05 

248  i;8 

2 

34 

Bayly,  March  21, 

26 

15 

201 

50 

8 

53 

Carteret,  June  10, 1766, 

26 

26 

278 

15 

8 

10 

26 

30 

262 

05 

5 

40 

Cook,  June’ 26,  1777, 

26 

4' 

194  3^^ 

7 

52 

Bayly,  Aug.  5, 

26 

44 

207 

09 

8 

06 

Bougainville,  in  1766, 

26 

50 

256 

00 

3 

00 

Carteret,  June  12,  1767,. 

26 

53 

260 

.09 

4 

'3 

Bayly,  March  21,  1777, 

27 

01 

158  58 

7 

03 

March  20, 

27 

01 

158 

5« 

8 

23 

March  21, 

27 

01 

.58 

cc 

9 

01 

Cook  and  Bayly,  March  2j, 

27 

Ol 

158  58 

8 

45 

Cook,  March  21, 

27 

01 

158  58 

8 

28 

March  8,  1774, 

27 

04 

256 

32 

4 

31 

Carteret,  June  8,  1776, 

27 

20 

262 

39 

5 

45 

June  7, 

27 

23 

263 

M 

5 

45 

Bougainville,  in  1766, 

27 

3^ 

258 

55 

3 

40 

Bayly,  March  21, 

27 

24 

2pi 

53 

8 

54 

Cook,  Aug.  1,  1777, 

27 

43 

203 

I J 

7 

07 

Bougainville,  in  1766, 

27 

47 

260 

25 

4 

15 

Cook,  July  31, 

27 

51 

201 

20 

7 

44 

■July  27,  1773. 

27 

53 

223 

t3 

5 

CO 

Carteret,  June  20,  1767, 

28 

04 

244 

01 

2 

09 

Carteret, 


A TREATISE  ON  MAGNETISM. 


By  •whom  obferved  in  1766, 
lo  1779. 


Lat. 

S. 


Long. 

E. 


159 

Varia. 

E. 


Carteret,  June  18,  1767, 
June  16, 

W allis.  May  4, 

Cook,  March  7,  1774, 

Ocl.  8,  i77j, 

Bayly,  Od:.  14, 

March  20,  1777, 
Mean  of  three. 
Cook,  mean  of  three, 

July  26,  1773, 

' O^t.  9, 

Bayly,  061.  10,  1774, 

Cook  and  Bayly, Sept.  19,1769, 
Bayly,  July  23, 

Cook,  March  6,  1774, 
Carteret,  April  28,  1767, 
Cook,  Oc^.  15,  1773, 

July  22, 

March  2,  1774, 
Bayly,  Ocft.  j 6, 

Cook,  May  10,  1770, 

May  II, 

March  i,  1774, 
Bayly,  Od.  17,  1773, 

Cook,  Od.  13, 

Wallis,  Dec.  26,  1775, 

Bayly,  Sept.  24,  1769, 

Meanof  tuo.  Mar.  16, 
Cook,  mean  of  6,  Mar.  1 6, 1 777, 
Cook  and  Bayly,  mean  of  two, 
Carteret,  in  May,  1 767, 


28  07 
28  1 1 
28  12 
28  20 
28  25 
2838 
28  46 
28  50 


24635 

249  15 
164  00 
25827 
17056 
18043 
201  15 
159  1 2 


28  50p  59  12 
226  00 

169  54 

168  30 
199  oi 
226  18 
259  27 
1 80  40 


28  53 
285^ 

28  57 

29  oc 
[29  22 

.29  2j 

2945 


Bayly,  Od.  18,  1773, 

March  1 5,  1777, 


31  Ob 

31  12 

3^  41 

32  02 
32  02 
2228 

3241 

32  55 

33 
33 

33  36 
33  36 
3336 
3340 
33  45 
33  4« 


30  1 5 180  24 


226  18 
258  01 
1 80  02 
15230 
153  00 

25743 

1 80  58 
168  50 
289  00 

'8739 

161  08 
1 61  08 
161  08 
28138 

27944 

I 80  5 1 


33  521^9901 


2 00 

2 00 
6 00 

4 45 
13  09 

II  II 

10  09 

9 59 
9 27 

5 03 
13  09 

11  09 

8 3.2 

5 34 

4 47 

9 40 

1 1 14 

5 21 
4 36 

II  02 

8 00 

9 10 

3 45 

.0  49 

lo  00 
22  50 

10  48 
9 25 
9 57 

37 

1 1 00 

10  24 
i.o  49 
10  07 
Cook, 


l60  A TREATISE  ON  MAGNETISM, 


By  'whom  ohferved  in  1766,]  Lac. 
• to  \ S* 

O t 


Long. 


Cook,  April  25,  1770, 

Feb.  27,  1774, 
April  24-,  1770, 

Od.  4,  1774, 
Bayly,  Od.  15, 

Cook,  April  19,  1770, 

April  21, 

Cook  & Bayly,  Sept. .29,  1773, 
Bayly,  July  19,  1777, 
Bougainville,  in  1766, 

Cook,  Feb,  26,  1774, 

Bayly,  Feb.  23, 

Cook  and  Bayly,  Odl.  5,  1769, 
Cook, 

Ocl.  6, 

Feb.  24,  1774, 

Feb.  25, 

F'eb.  21, 

July  18,  1773, 
Carteret,  Aug.  30,  1769, 
Cook,  April  II,  1770, 

April  10, 

Oer.  21,  1773, 

Mean  of  live,  March  7,' 
Bayly,  mean  of  three. 

Cook  and  Bayly,  Mar. 7, 1777, 
Bayly,  March  5, 

' March  9, 

Cook,  April  ig,  1770, 

Mean  of  four,  March  10, 1 777, 
Cook  and  Bayly, 

March  10,  1774, 


54 

29151 

54 

34 

53257 

57 

35 

^9 

150  48 

35 

26 

171 

43 

35 

32 

171 

25 

35 

50 

150 

or 

36 

18 

150  35 

36 

18 

150 

35 

36 

34 

227 

23 

36 

36 

269 

45 

36 

37 

258 

37 

37 

40263 

28 

37 

00 

187 

03 

37 

00 

1 86 

30 

37 

00 

179 

30 

37 

25 

262 

30 

37 

52 

258 

52 

37 

54 

266 

25 

37 

56 

227 

12 

3^ 

20 

213 

24 

•38 

30 

157 

30 

38 

51 

157 

47 

39 

06 

179 

08 

39 

^7 

167 

58 

39 

17 

167 

58 

39 

17 

167 

58 

39 

19 

1 89 

^5 

39 

23 

195 

18 

39 

23 

15^ 

28 

39 

24 

1 64 

28 

39 

24 

164 

28 

39 

24 

164 

28 

39 

24 

164 

28 

39 

24 

164 

28 

Varia, 

K. 


a r 


8 

48 

3 

44 

7 

54 

10 

00 

10 

18 

3 

^7 

10 

40 

10 

42 

5 

33 

10 

2l 

5 

33 

9 

51 

12 

50 

14 

02 

15 

04 

8 

10 

6 

38 

8 

00 

5 

29 

7 

09 

^3 

48 

II 

25 

I 

12 

1 1 

08 

rt 

26 

ro 

59 

9 

42 

8 

55 

12 

27 

1 1 

45 

9 

00 

ro 

56 

10 

41 

12 

55 

Bayly, 

A treatise  on  magnetism*  i6i 


By  whom  obferved  in  1766, 
to  -1779. 

Lat. 

S* 

Long. 

E. 

Varia. 

E. 

O 1 

0 ! 

0 f 

Bayly,  March  10,  1777, 

39  24 

164  08 

9 54 

March  8, 

39  25 

192  45 

lO  46 

March  i r. 

39  30 

199  04 

1015 

Cook,  April -14,  1770, 

3930 

15432 

II  30 

Bayly,  March  ii,  1777, 

39  45 

189  10 

10  09 

Cook,  March  4,  1774, 

39  56 

159  31 

4 50 

Bayly,  Feb.  10,  1777, 

40  22 

172  15 

13  21 

Cook  and  Bayly,  mean  of  two, 

4036 

174  04 

12  43 

Cook,  mean  of  two, 

40  36 

17404 

13  24 

April  II,  1770, 

40  46 

17404 

13  50 

Feb.  10,  1777, 

40  46 

I 74  04 

^4  03 

Bayly,  March  5,  - 

41  25 

271  40 

II  09 

Cook,  mean  of  four. 

41  25 

271  40 

12  38 

Mean  of  two,  Feb.  27, 

41  29 

271  40 

13  33 

Cook  and  Bayly,  mean  of  two, 

41  29 

27  I 40 

12  46 

Bougainville,  in  1766, 

42  03 

228  I 5 

3 02 

Cook,  mean  of  4,  Feb.  7, 1777, 

42  04 

168  02 

13  07 

Feb.  5, 

42  29 

16739 

II  34 

Wallis,  April  21,  1767, 

42  30 

1 64  44 

1 2 00 

Cook,  July  13,  1770, 

43  02 

221  20 

5 37 

Jan.  30,  1777, 

43  15 

I49  J 2 

5 13 

July  11,  1773, 

43 

2 20  21 

5 i« 

Jan.  28,  1777, 

43  21 

148  23 

5 53 

March  5,  1774, 

43  25 

171  40 

12  06 

Mean  of  four,  Jan.  21, 

43  27 

143  05 

I 22 

Cook  and  Bayly,'  Feb.  7, 

43  27 

176  29 

12  52 

Bayly,  Jan.  20,  1776, 

43  28 

I4I  12 

2 00 

,• 

43  29 

[4!  20 

2 09 

Jan.  27,  1777, 

43  30 

141  35 

4 00 

Cook,  (two  fets)  Jan.  22, 

43  30 

H3  L3 

2 38 

Jan.  II,  1773, 

43  34 

20834 

5 00 

Bayly,  Jan.  21,  1777, 

43  35 

142  54 

I 50 

Jan.  24, 

43  41 

147  55 

5 56 

Cook,  Feb.  4,  1777, 

143  43 

161  58 

9 37 

X 

Cook, 

i62  a treatise  on  MAONETISivt. 


By  whom  obferved  in  1766, 
to  1779. 


Lat. 

S. 


Long. 

E. 


Van. 

E. 


Cook,  (two  fets)  Feb.  4, 1 777, 
Feb.  24, 

July  10,  1773, 
Furneau,  March  7, 

Cook,  Jan.  23,  1777, 

Cook,  (two  fets)  Feb.  6, 
Cook  and  Bayly, 

Bayly, 

Cook,  Feb.  /j, 

Carteret,  April  28,  1767, 
Cook,  June  22,  1773, 

Feb.  2,  1777, 

In  May,  1773, 
'Carteret,  April  26,  1767, 
Bougainville,  in  1766, 

Cook,  June  15,  1773, 
March  23, 

Jan.  II,  1774, 
Carteret,  April  20,  1767, 
Cook,  Feb.  15,  1777, 

. Jan.  8,  1774, 

Jan.  12, 

Feb. 17, 

March  22,  1773, 
Bougainville,  in  1 766, 

Cook,  Feb.  13,  1774, 

Dec.  5,  1773, 

Feb.  12,  1774, 

Jan.  7, 

Bayly,  Nov.  15, 

Byron,  Jan.  10,  1765, 

Jan.  8, 

Bayly,  Jan.  6,  1774, 

Cook,  March  20,  1773, 


43  43  161  58 
43  45  148  46 
43  4b  216  17 


43  47 
43  48 
43  49 
43  49 
43  49 

43  54 

44  27 
44  41 
44  51 

44  47 

45  47 

4b  33 

46  46 

46  46 

47  51 

48  04 

49  00 
49  07 
49  3 - 
49.  32 

49  55 

50  02 

50  13 


141  45 

1473b 

16533 

ibi  33 
lbs  33 
156  17 
279  06 
198  07 
156  17 
1 66  48 
279  08 
285  00 
1 86  30 
162  17 
238  18 
279  24 

264  52 
229  18 
24938 

265  19 
^59  58 

279  49 
264  29 


50  15  180  14 
50  15  265  12 

50  36  227  1 2 

51  12  183  13 
51  31  i 8 1 46 

51  5018044 

52  00  224  58 
52  22  15s  23 


II  50 


300 
3 00 

1 13 

551 

^333 

1243 

13  12 
12  00 

15  10 
10  19 

73b 

^3  49 

16  17 

19  16 

3 00 

^3  17 

2 34 

17  20 
10  20 

6 26 

4 00 

12  42 

13  59 

1 8 00 

14  3« 

1 8 25 

C3  3C> 

63b 

952 

2000 

20  00 
707 

1340 
Boutrain- 


A TREATISE  ON  MAGNETISM. 


By  wbcm 


obferved  in  1766, 
to 


Lat. 

s; 


Long. 

E. 


Vari. 

E. 


} 


Bougainville,  in  1766, 
Wallis,  in  the  Straights  ofl 
Magellan,  in  March,  1767,  / 
Carteret,  in  Dec.  1766,  at  I 
Elifabeth’s  Ifland  in  the  r 
Straights  of  Magellan, 
Cook,  in  Dec.  1766, 

Wallis,  Dec.  I 7, 

Cook,  Nov.  18,  1774, 

Wallis,  April  1 1,  1767, 

Feb.  18,  in  the  Straights  of 
Magellan, 

Cook,  Nov.  4,  1774, 

Feb.  10, 

Dec.  7. 

Dec.  1% 

Carteret,  in  Dec.  1766, 
Cook,  Dec-  14,  1774, 

Dec.  16,  1773, 
Wallis,  Dec.  22,  1766, 

Dec.  22,  at  Cape  Quadc,  in) 
the  Straights  of  Magellan, ) 
Cook,  Dec.  I,  1774, 

Wallis,  Dec.  27,  at  York  Bay,'| 
in  the  Straights  of  Magcl.  | 
Jan.  20,  at  Cape  Holland,  in  j 
the  Straights  of  Magellan,  j 
Jan.  23,  in  the  Straights  at'i 
Cape  Gallant,  - - j 

Cook,  Otff.  20,  1774, 

In  Dec,  1776,  at  Cape  For- 
ward, in  the  Straights  of 


o 

52 

52 


22 


22 


52  23 
52  24 
52  44 

52  46 

53  05 
15 
17 


O , 

282  II 


0 / 
19  00 

23  00 


2256 


19 

21 


53 
53 
53 
53 
53  23 
53  25 
53  26 
53  30 


Mag 


ellan. 


53  40 
53  40 

53  50 

53  50 

54  56 

54  oj 


r 8 2 2 8 2 2 00 
291  24  23  00 
190  33  10  26 
28430  23  00 


23948 
260  06 
251  42 
284  13 
292  28 

273  34 

28053 

29039 


177  22 


X 


23530 


22  40 
3 22 

^5  17 

501 
20  06 
22  50 
14  14 

1738 

22  40 

2235 

9 58 

22  30 

22  40 

22  40 
1 28 

22  10 


Wallis, 
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By  whom  ohferved  in  1766, 

1 Lat. 

(Long. 

VarL 

to  1779. 

1 S. 

1 E. 

E. 

Wallis,  Jan.  19,  1767,  at  thel 
Straight’s  Mouth,  - J 

' 0 ' 

54  03 

0 ' 

0 t 

22  40 

Cook,  in  York  Bay,  in  thej 

22  22 

Straights  of  Magellan,  / 

At  Port  Famine,  in 

22  22 

the  Straights,  j 

Feb.  4,  1777, 

55  00 

244  13 

12  31 

March  19,  1773, 

55  O' 

1523^ 

1 1 19 

Feb.  25,  1774, 

55  09 

21 1 02 

63s 

, Nov.  23, 

55  4b 

204  26 

9 24 

In  Jan.  1769, 

,55.  53 

292  17 

*3  36 

Jan.  16,  1774, 

5.6  19 

286  Oo 

9 26 

Bayly,  Jan.  2, 

57  58 

223  I 8 

11  12 

Cook,  March  16,  1773, 

58  58 

145  03 

031 

Dec.  31, 

59  40 

225  19 

1309 

Jan.  26,  1779, 

60  lO 

286  00 

2709 

. Dec.  II,  1773, 

60  42 

187  26 

17  18 

Cook  ^ind  Bayly,  Jan.  2,  1774, 

62  09 

2473b 

1050 

Cook,  Jan.  23, 

62  22 

250  08 

11  15 

Dec.  29,  1773, 

62  24 

22^37 

1346 

Jan.  20,  1774, 

62  34 

244  06 

10  24 

Feb.  3, 

62  42 

260  ,^6 

2255 

Dec.  2,  1773, 

62  46 

190  04 

^9  13 

10  08 

Bayly,  Dec.  18,  1777, 

64  41 

208  24 

Cook,  Dec.  19,  1773, 

64  49 

21  I 06 

'3  24 

Feb.  4,  1774, 

65  42 

260  4.6 

2542 

Feb.  3, 

66  23 

225  23 

15  26 

Dec.  2,  1773, 

,66  36 

251  00 

18  20 

Jan,  29,  1774, 

,70  00 

*53  25 

24  1 8 

TABLES 
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TABLES'  OF  ' the  DI  P 


OF  THE 

MAGNETIC  NEEDLE,  ■ 

Obferved  at  different  'Times  in  the  Atlantic  Ocean^ 
North  of  the  Equator. 

Longitude  E.  from  the  Meridian  of  London. 


By  wham  obferved  in  1766, 
to  1780, 

Lat. 

N. 

Long. 

E. 

Dip. 
N end 

Bayiv,  Sept.  15,  1776, 

0 

0 

I 

42 

0 / 

247  06 

0 . 

24.21. 

Eckberg,  in  March,  1774, 

0 

49 

34054 

26  45 

I 

04 

348  48 

■27  00 

Cook,  Aug.  13,  1776, 

.1 

04 

3340a 

32  24 

Bayly,  June  1 1,  1780, 

I 

10 

33400 

29  28 

Eckberg,  in  March,  1774, 

1 

54 

340  49 

27  52 

Cook,  Aug.  30,  1776, 

2 

09 

335  39 

33  15 

Eckberg,  in  April,  1775, 

2 

14 

337  55 

26  52 

In  March,  1774, 

2 

22 

34052 

29  26 

Cook,  Aug.  29,  1776, 

2 

43 

337  20 

34  30 

Aug.  17, 

3 

39 

338  12 

35  17 

June  13,  1780, 

.3  48 

33440 

32  52 

Eckberg,  in  March,  1774, 

3 

49 

34052 

50  48 

Le  Gcntil,  in  1771, 

4 

12 

34403 

14  37 

Bayly,  SepP.  8,  1776, 

4 

24 

346  40 

16 

Eckberg,  in  April,  177.5, 

4 

28 

33637 

31  52 

Cook,  Aug.  25,  1776, 

5 

02 

340  20 

37  25 

-June  16, 

5 

25 

333  12 

35  37 

Lc 


l66  A TREATISE  ON  MAGNETISM. 


By  whom  obferved  in 
to  1780. 


1766, 


I.at.  Long. 

N.  E. 


Dip. 

N.end 


Le  Gentil,  in  1771, 
Eckberg,  in  March,  1774, 
Cook,  Aug.  23,1776, 
Bayly,  June  17,  1780, 
Cook,  Aug.  22,  1779, 
Eekberg,  in  April,  1775, 
Le  Gentil,  in  1771, 
Eekberg,  in  March,  1774, 
Le  Gentil,  in  177.1, 

Cook,  Aug.  19, 

Bayly,  June  29,  1780, 
Cook,  June  23, 

Aug.  18,  1776, 
Le  Gentil,  101771, 

Eekberg,  in  March,  1774, 
Bayly,  Aug.  30,  1776, 

Le  Gentil,  in  1771, 

Cook,  Aug.  16,  1776, 

Aug.  15, 

Le  Gentil,  in  1771, 

Eekberg,  in  March,  1774, 
Le  Gentil,  in  J771, 

Eekberg,  in  March,  1774, 
Cook,  Aug.  j2,  1776, 
Chappe,  in  1769, 

Chappe, 

Cook,  June  28,  1780, 
Eekberg,  in  May,' 1775, 
Bayly,  Aug.  26,  1776, 
Eekberg,  in  March,  1774, 
Bayly,  June  28,  1780, 


5 

5 

6 

6 
6 
6 

7 

8 

8 
8 

9 

9 

lO 

10 

lO 

10 

1 1 

11 
1 1 

12 
12 


40 

55 

02 

26 

31 

43 

57 

1 


345  35 


J045 


340  ^9  34  3° 
3394813803 
33435390° 

339  33  39  ^4 


50 

50 

43 

44 
00 

02 

21 

38 


33451 
346  36 
8339  38 

O 48 

337  52 

321  28 


331  3642  52 

337  3844 


38  22 
7 22 

39  41 

452 

42  19 

43  26 


252  23 
044 

339  28 


12 

13 
13 

H 43 

15  00 


00337  00 

353  57 
336  II 

336  4^ 

334  34 

35542 


10 

43 

01 

13 

I b 

01 


12 


338  2846  52 


333  50 
358  55 
339  10 


045 

1437 

44  45 

44  39 

2 30 

46  47 

47  °o> 

44  00 

4 45 


1 2 


;I5  08336525100 

r 

l'5 

U 

:i6 

16 


296  37 

303  24 

2532704 
10227  37 
203364851  14 
40339  ioj53  0° 
‘16  451325  36151  37 
Cook, 


46  30 
10  37 
49  56 


47  15 

48  55 

5037 

49  55 
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By  ivkom  obferved  in  1766, 
' to  1780. 


Cook,  Aug.  10,  1776, 

Le  Geniil,  in  1771, 

Chappe,  in  1769, 

Le  Geritil,  in  March,  1771, 
Lekberg,  in  March,  1774, 
Cook,  Aug.  9,  1776, 

July  I,  1780, 

Le  Gentil,  1111771, 

Cook,  Aug.  8,  1776, 
Bayly,  Aug.  23, 

Eekbcrg,  in  March,  1774, 
Chappe,  in  1769, 

Cook,  Aug.  7,  1776, 
Eekberg,  in  May,  1775, 
Chappe,  in  1769, 

Bayly,  July  4,  1780. 

Cook,  July  4, 

Aug.  6,  1776, 
Eekberg,  in  March,  1774, 
In  May,  1775, 
Chappe,  in  1769, 

Le  .Gentil,  in  1771, 
Eekberg,  in  Feb.  1774, 
Bayly,  Aug.  19,  1776, 
Eekberg,  in  May,  1775, 
Chappe,  in  1769, 

Le  Gentil,  Aug.  4,  1776, 
Cook, 

Lc  Gentil,  101771, 

Cook,  July  31,  1766, 

Le  Gentil,  101771, 
Eekberg,  in  Feb.  1774, 
in  May,  1775, 


1,67 


Lat. 

N. 


Long. 

E. 


. Dip. 
N.end 


17  02 

f707_. 

17  47  28635 
180431742 

J30  II 

J3^  29 
34002 

32333 

329  14 

340  54 
33800 

339  33 

27439 

341  30 


3383052  34 

33047 


18  23 

18  34 

19  17 

20  oo 
20  01 
2047 
•2 1 00 
2 I 24 
22  I 8 

22  25 
2251 

23  12 

24  02 

2404 
24  24 


50  00 
46  30 

54  07 

51  37 

55  07 

55  01 

54  40 

53  37 
5^  15 

56  45 

57  52 

49  00 

57  25 
32433  59  30 

332  2o'59  31 
321  io'59  42 
321  45159  07 
342  19^59  00 


2425  340  01;60  1 I 


26  II 
26  26 

26  34 

27  3b 
2739 
2743 


32441,61  15 
341  2560  56 
325  47  5^  45 

341  40  62  n 
3300060  5f 

32542 


^7  46345  19 

28  26  325  58 
28  30344  10 

28  5832457 

29  1834403 


•29  54325  II 
300034257  ^ _ 

30  16326  24I64  34 
Le 


63  22 
60  01 : 

60  52 
6r  52 

61  37 

62  17 
62  37 
65  03 
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By  zvbom  objerved  in  1766, 
to  1780. 


Le  Gentil,  in  1771,  - 
Cook,  July  12,  1780, 
Eekberg,  in  Feb.  1774, 
Bayly,  Aug.  13,  1776, 
July  13,  1780, 
Aug.  12,  1776, 
Eekberg,  in  May,  1775, 
Cook,  July  28,  1776, 
Eekberg,  in  Feb.  1777, 
Cook,  July  II,  1780, 
Chappe,  in  1769, 

Cook,  July  27,  1776, 
Bayly,  July  21, 
Eekberg,  in  Feb.  1774, 
Le  Gentil,  in  1771, 
Cook,  July  22,  1776, 
July  26, 

Eekberg,  in  May,  1775, 
Cook,  July  9,  1780, 
Bayly, 

. 30. 

Le  Gentil,  in  1771, 
Bayly,  July  27,  I/80, 
Cook,  July  28, 

Eekberg,  in  Feb.  1774, 
Cook,  July  22,  1776, 
Eekberg,.  in  May,  1775, 
Feb.  1771, 
May,  1775, 
Bayly,  Aug.  3,  1780, 
Cook,  Aug.  5, 

Eekoerg,  in  Feb.  1774, 
A Paris, 

Eekberg,  in  May,  1775, 


Lat. 

N. 


Long. 

E. 


Dip. 

N.end 


31  06 
II 

3J  01 
J3  10 
33  17 

33  4B 

34  57 

34  57 

35  41 
3b  13 
3b  31 

36  34 

37  51 

37  55 

38  15 


38  53 

39  ^4 


19  33 
39  57 

39  57 

40  55 


41  15 

44 

44  10 

44  30 
14  48 

45  08 
45  50 
48  30 

1-8  50 
i-9  17 


325  II 

320  20 

34541 

343  21 
318  20 

345  00 

327  31 

346  22 

34433 

32P  29 
353  51 


346  59  68  22 


32334 

344  20 
32450 


38  20323  22 


348.29 
328  51 


39  33  319  27 


318  4 
328  53 
328  53 


326  23  72  30 


41  09  329  II 


b3  15 

67  00 

66  22 

65  29 

67  41 

66  01 
66  32 

66  12 

67  ir 
70  03. 
72  25 


70  II 
68  03 
68  37' 
70  07 
70  30 
68  ,4(^ 
65  01 
65  or 

72  52 

73  07 


34431 

352  20 

333  45 
345  33 

348  48 

335  59 
341  12 

343  2872  15 

71  35 


355  22 


72  07 
b9  37 
71  34 

70  49 

71  ir 

72  18 

73  24 
72  15 


72  1 1 
Phipps, 
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Ib9 


By  vjhom  obferved  in  1766, 
to  1780. 


Lat. 

N. 


Long. 

L. 


Dip. 

N.end 


offj 


Phipps,  June  5,  1773,  oH 
Harwich, 

Eckberg,  in  Feb,  1774, 

In  May,  1775, 
Phipps,  June  2,  1773, 

June  6, 

Eekberg,  in  Feb.  1774, 
Bayly,  Aug.  1 1,  1780, 

Le  Gentil,  at  Berlin, 

Bayly,  178a, 

Eekberg,  in  Jan.  1774, 
Bayly,  Aug.  17,  1780, 
Eekberg,  in  Jan.  177 


'-T> 


50  16 
50  3c 
I 3 

I'l 


)4r  53 

158  ^2 

I 22|73  3r 

I 48  73  22 
I + i i9i73  3<^ 
2^  344  ^5|74  i8 


^Ug.20,  1780, 

57  15 

58  48 

Aug.  26, 

58  56 

, in  Jan.  1774, 

59  39 

tburg, 

59  59 

June  14,  177J, 

60  16 

June  15. 

60  16 
60  iS 
60  19 

June  16, 

60  29 

At  Kola, 

68  52 

June  21, 

69  02 

June  22, 

70  45 

June  24, 

73  2- 

June  30, 

73  36 

June  24, 

73  ^ 

June  26, 

74  3- 

June  28, 

77  48 

June  29, 

78  0. 

Juac  30, 

78  08 

JuiTc  24, 

78  2% 

72  12 


7^45 

7i  52 


72  1 


52 

52 

52 

53  3 

53  33 

54 

56  10 

57  08 

15  362  Jo'7441 
355  28 

356597552 
352  34,7648 
73  45 
357  33j75  18 

35733,7330 

359  34  75  00 

360  13  7452 


344  48,74  49 
138  45|74  4r 
347  5076  39 
342  52|76  17 


Y 


360  10 

16030 

359  54 

430 

5 00 
359  53 


7645 

77  45 

7904 

77  52 

8035 

79  3^^ 

8035 


10  28  79  22 


740 

10  Oi 

9 58 
9 58 

h 


8 i 07 
80  26 
"930 

8045 

■upp.s. 
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By  whom  obf^rved  'in  1766, 


Lat. 


Long.  Dip. 


1 • to  1780. 

N. 

E. 

N.end 

Phipps,  Sept.' 30,  1773, 

0 t 

79  44 

0 i 

9 38 

0 * 

82  08 

July  15.- 

79  50 

10  33 

82  00 

July  9. 

80  12 

2 32 

81  52 

Aug.  2^, 

80  27 

15  46 

82  02 

TABLES 
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TABLES  OF  THE  D I R 

or  THE 

MAGNETIC  NEEDLE, 

Ohjerved  at  different  ’Times  in  the  Atlantic  Ocean, 

I '1 

South  of  the  Equator. 

,$ 

* Longitude  from  the  Meridian  of  London. 


By  whom  -ohferved  in  1771 J Lar.  [Long.  I Dip. 

to  1780.  "I  S.  I E.  IN.  end 


Cook,  Sept.  I,  1776, 

Le  Gentil,  in  1771,' 

Cook,  Jan.  ii,  1780, 
Bayly,  Sept.  17, 

Eekberg,  in  March,  1774, 
Cook,  Sept.  ^ 1776, 

Le  Gentil,  in  1771, 
Eekberg,  in  April,  1775, 
Le  Gentil,  in  1771, 
Eekberg,  in  March,  1774, 
Cook,  June  9,  1780, 

Sept.  3,  1776, 
Bayly,  Sept.  20,  1776, 

Le  Gentil,  in  177  r. 

Cook,  Sept.  4,  1776, 
Bayly,  June  8, 

Cook,  June  7,  1780, 
Eekberg,  in  March,  1774, 

Y 2 ■ 


0 < 

0 1 

0 « 

0 00 

33252 

30  03 

0 12 

341  43 

23  00 

0 19 

33420 

25  52 

049 

346  03 

21  45 

I 09 

340  52 

25  18 

I 32 

231  52 

27  51 

I 49 

33909 

26  30 

2 04' 

34030 

22  37 

2 30 

34244 

1 8 22 

2 40 

34028 

22  30 

3 12 

33  S 26 

20  1 5 

3 H 

33108 

24  43 

323 

342  10 

n 34 

326 

34053 

31  52 

440 

32956 

22  15 

450 

33638 

20  19 

450 

33750 

15  00 

503 

33730 

16  26 

Lc 
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By  zvhom  objerved  in  177  li 
to  1780. 

Lat. 

S. 

Long. 

E. 

Dip, 

N.end 

Lc  Gentil,  in  1771, 

0 ' 0 / 

5 3134038 

0 1 

33  15 

-Bayly,  Sept.  23, 

7 00340  10 

13  36 

Cook,  Sept.  6,  1776, 

7 0333009 

17  57 

lickberg,  in  April,  1775, 

7 0634532 

15  52 

In  March,  1774, 

7 '833924 

13  41 

Cook,  Sept.  7,  1776, 

8 1032630 

14  17 

J^'ekberg,  in  April,  1775, 

8 50347  12 

12  41 

Bayly,  June  5,  1780, 

8 51 

339  49 

II  15 

Cook, 

8 5134027 

9 00 

Sept.  9,  1776, 

9 523260b 

13  28 

Eekberg,  in  March,  1774, 

9 52‘339  24 

7 48 

Bayly,  Sept.  25,  1776, 

10  00338  55 

7 41 

Le  Gentil,  in  1771, 

10  00 

33857 

12  00 

Eekberg,  in  April,  1775, 

10  21 

348  14 

4 56 

Bayly,  June  5,  1780, 

II  05 

342  58 

5 12 

Cook,  June  2, 

II  151343  15 

2 30 

Bayly,  Sept.  28,  1777, 

1 1 20 

33833 

5 50 

Cook,  Sept.  10,  i77j6. 

II  25 

326  06 

9 15 

Eekberg,  in  April,  1775, 

1 1 42 

349  37 

0 12 

Bay  ly,,J  tine  1,  1780, 

II  50 

343  54 

I 58 

Cook,  May  31, 

12  00 

344  13 

6 1 2 

'Eekberg,  in  March;  1774, 

12  ‘02 

339  27 

3 56 

Cook,  May  31,  1780, 

12  11 

34432 

I 14 

Eekberg,  in  March,  1774-, 

12  19 

3-39  o'8. 

2 52 

. 1 . ' 

12  32 

35047. 

3 30 

Bayly,  May  31,  1780, 

12  37 

34438 

0 53 

Cook, 

1 2 46 

844  45 

I 18 

Bayly,  May  30.  , 

1 2 '54 

344  57 

0 24 

Eekberg,  in  March,  1774, 

13  02 

338  57 

I 51 

13  21 

338  5° 

0 03 

It  appears  that  theDip  changed 

IVom  the  N.  end  of  the  Nee- 

die  to  the  S.  end,  in  about 

- 

the  Lat.  of ‘13^30' S.  and 

l.ong.  of  2i‘’  W.  tn  1774. 

Bayly^ 
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By  zvhom  obferved  in  1771, 
to  1780. 

L.at. 

S. 

Long. 

E. 

Dip. 

S.end 

..  - uj 

Bayly,  Sept.  27,  1776, 

0 / 
13  20 

0 r 

337  3© 

0 • 

^ 25 

May  30,  1780, 

^3  33 

34532 

I 51 

Cook, 

13  39 

34538 

441 

Bayly,  May  29, 

13  47 

34556 

2 48 

•Eekberg,  in  April,  1775, 

'3  54 

351  54 

4 45 

In  March,  1774, 

^3  57 

33846 

0 37 

14  29 

338  52 

2 12 

In  April,  1775^ 

14  43 

35243 

6 56 

Bayly,  May  28,  1780, 

14  50 

347  16 

6 06 

Sept.  27,  1776, 

14  51 

337  14 

I 16 

14  5‘ 

337  H 

1 36 

Cook,  May  28,  1780, 

14  56 

34730 

6 56 

Eekberg,  in  April,  1775, 

15  35 

35330 

9 52 

Cook,  May  27,  1780, 

15  54 

34826 

8 28 

Sept.  13,  1776, 

16  00 

325  55 

421 

16  04 

325  54 

358 

Eekberg,  in  Jan.  1774, 

16  083J53; 

14  19 

In  March, 

16  3333^  39 

4 26 

Bayly,  May  26,  1780, 

16  40^349  32 

6 45 

Cook,  Sept.  14,  1776, 

17  22'32.5  IC 

6 2-7 

■Bayly,  May  25,  1780, 

17  523503^ 

1243 

Cook, 

18  i2;3.5i  23 

1337 

-Eekberg,  in  March,  1774, 

18  173390^ 

.8  27 

Le  Gcntil,  in»i77i. 

18  39!  .2  26 

20  30 

Bayly,  Sept.  29,  1776, 

IS  45336 3Q 

938 

Eekberg,  in  March,  1774, 

19  3634007 

1037 

20  08 

340.25 

II  37 

20  30 

340  27 

14  15 

Bayly,  Ocl.  i,  1776, 

20  49 

335  50 

12  02 

Le  Gentil,  in. 1771, 

21  08 

4 22 

23  00 

Eekberg,  in  March,  1774, 

21  IS 

34055 

16  30 

Cook,  Sept,  17,  1776, 

57 

32430 

15  18 

In  March,  1774, 

22  11 

342  05 

17  52 

May  2;,  1776, 

22  16 

356  13 

2245 

Eekberg, 
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ON 
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By  whom  objerved  in  177 

I, 

Lat 

Long 

• Dip. 

to  1780. 

S . 

E. 

S.  end 

Eekberg,  in  Jan.  1775, 

0 1 

22  I 

0 / 

8 I 52 

0 / 

1-24  30 

Le  Gentil,  in  1771, 

22  4c 

D 60 

i 27  30 

23  ol 

1 6 3' 

727  30 

Bayly,  May  20,  1780,, 

23  3^ 

1-358 

^24  47 

Eekberg,  in  April,  1774, 

23  3i 

5343  5^ 

21  10 

Cook,  May  20,  1780, 

24  3i 

0 3c 

>28  i^ 

Bayly,  061.  5,  1776, 

24  4c 

^336  39 

19  42 

Eekberg,  in  April,  1774, 

25  03343  50 

22  2^ 

Cook,  Sept.  19,  1775, 

25  37I325  3c 

21  2J 

Eekberg,  in  April,  1774, 

25  411344  06 

23  30 

26  13344  56 

25  00 

Bayly,  May  18,  1780,  - 

26  25 

4 00 

32  42 

Eekberg,  in  Jan.  1775, 

26  37 

6 20 

31  26 

Cook,  Sept.  20,  1776, 

27  01 

326  3i 

23  36 

Eekberg,  in  April,  1774, 

27  10 

346  40 

26  00 

27  12 

348  02 

26  45 

Cook,  May  17,  1780, 

27  36 

6 18 

34  22 

'*  Sept.  21, 

27  52 

327  55 

25  26 

27  58 

328  15 

26  49 

Eekberg,  in  April,  1774, 

28  46 

350  02 

27  30. 

Bayly,  061.  8,  1776, 

28  47 

339  40 

27  51 

Bayly,  May  15,  1780, 

29  S3 

11  05 

40  S3 

Cook, 

29  S4 

II  10 

39  05 

Sept.  24,  1776, 

30  16 

332  28 

29  02 

Eekberg,  in  April,  1774, 

30  18 

10  17 

fo  45 

30  20 

353  54: 

29  37 

Bayly,  06t.  14,  1776, 

JO  24^ 

143  02 c 

H 5* 

Eekberg,  in  April,  1774, 

t 

u 36: 

157  04c 

12  45 

12  23^ 

159  38. 

15  IS 

Cook,  May  13,  1780, 

: 

12  32 

16  26^ 

1-4  20 

Eekberg,  in  April,  1774, 

j 

[2  51 

13  57^ 

h2  00 

13  07 

2 S5j 

17  32 

»3  07 

I 58J 

7 15 

3 

.3  3 61 

3 28j 

7 -52 

Bayly, 
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By  whom  obferved  in  1771, 
io  1780. 

Lat. 

S. 

Long. 

E. 

Dip. 

S.end 

« 

Bayly,  061.  21,  1776, 

0 ; 

33  40 

0 / 

2 02 

a 1 

39  04 

06t.  19, 

33  41 

35750 

37  16 

Cook,  Sept,  29,  1776, 

33  47 

343  49 

34  22 

Bayly,  06t.  26, 

34  05 

9 20 

41  26 

34  05 

18  20 

44  48 

Eekberg,  in  April,  1774, 

34  08 

I 8 42 

44  27 

34  09 

6 04 

39  00 

Bayly,  April  2t,  1780,  ati 

Table  Bay,  at  the  Cape  of  1 

34  II 

18  51 

46  4$ 

Good  Hope,  - - J 

Eekberg,  in  April,  1774, 

34  12 

1845 

44  07 

34  12 

1940 

44  IS 

Cook,  061.  3,  1776, 

34 

6 27 

39  50 

34  32 

35120 

36  13 

Eekberg,  in  April,  1774, 

34  3i 

^1 39 

43  30 

34  3^’ 

1545 

42  30 

34  3^^ 

1327 

4‘  30 

• 

34  49 

II  57 

41  00 

Cook,  061.  7,  1776, 

34  52 

9 20 

40  22 

35  17 

15224 

38  07 

Ocit.  8, 

35  3^ 

‘5255 

38  49 

Oct.  10, 

35  47 

jjSoj 

40  30 

TABLES 
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\ 


T A B L ES  OF  the  D I P 

OF  THE 

MAGNETIC  NEEDLE, 

Ohferved  at  different  'Times  in  the  Indian  Ocean, 
North  of  the  Equator. 

Longitude  from  the  Meridian  of  London. 


By  whom  ohferved  in  1768, 

Lat. 

Long. 

Dip. 

to  1780. 

N. 

E. 

S.  end 

0 / 

0 / 

0 # 

Le  Genti],  101776,  atMa-"! 

nile,  a-brealf  of  thelfland  | 

044 

i6  30 

in  the  Sound  - - J 

In  1770, 

I 00 

89  24 

^5  45 

Bayly,  Feb.  i, 

I 20 

106  00 

13  16 

Cook,  Feb.  i,  1780, 

Le  Gcntil,  in  1770, 

101768,  20  Leagues  off  the -I 

I 20 

J 50 

IOC  20 

8923 

5'i 

14  1 8 

fird  Ifland,  and  1 2 Leagues  i- 
off  Sumatra,  - - J 

2 12 

lo  5^ 

Six  League*  off  the  firft  Ifl,  1 
and  20  from  Sumatra  / 

In  the  Road  of  Malaca,  in\ 

2 12 

/ 

/ 

ri  07 

1770,  - - J 

2 12 

12  20 

2 :^4 

88  12 

1 2 22 

Cook,  Jan.  3,  1780, 

3 18 

104  4I 

19  02 

I.c.Gentil,  in  1770, 

3 ^4 

8847 

1 1 41 

Eckberg,  in  July,  1774, 

3 3« 

^«4  37 

10  03 

In 
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By  whom  dhferved  in  176 8,1 
io  1780. 


In  1768,  at  15  Leagues  off 
the  firft  Ifland,  and  25 
from  Sumatra, 

At  15  Leagues  off  the  firft 
Ifland,  and  30  from  Su- 
matra, 

In  1768,  at  15  Leagues  off 
the  firft  Hie  ofMalaca,and 
near  looToifes  off  Poi-aor 
At  3 Leagues  from  the  firft  | 
Ifte,  and  15  from  Sumatra,  j 
In  the  Straights,  2 Leagues'] 
from  Mount  Formofe,  and  > 
15  off  Sumatra,  - -i 
In  1770, 

Bayly,  Jan.  30,  1780, 

Le  Gentil,  in  1 7 6 8,  at  7 Leag.  > 
off  the  firft  1 Hand  of  Mala-  I 
ca,  40  from  Sumatra,  and  f 
1 5 from  Pol-Pinany,  - J 
At  \ League  from  Pol-Pina- 1 
ny,  and  40  Leagues  from  > 
Sumatra,  - - J 

In  1770, 

Le  Gentil,  in  1768,  20  Leag.  I 
from  Sumatra,  - / 

At  40  Leagues  from  the  firft i 
Ifland,  and  40  off  the  j- 
Point  of  Achem,  - J 
Cook,  Jan.  29,  1780, 

Bayly, 

Le  Gentil,  round  Mahila,and  7 
the  Ifland  in  the  Sbund,  J 


»77 


L^t« 

N. 

Long. 

E. 

Dip. 
S.  end 

0 > 

0 t 

0 t 

3 48 

9 31 

4 02 

8 43 

4 06 

12  00 

4 06 

13  05 

4 06 

13  07 

4 28 

447 

88  22 
105  25 

9 J7 

7 03 

455 

7 ,2,6 

5 25 

6 22 

6 08 

87  J2 

6 37 

909 

4 56 

6 31 

• 

2 22 

6 53 
715 

105  49 

106  30 

I 39 

I 33 

7 22 

0 52 

In 
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By  whom  ohferved  in  1768, 
to  1780. 

t 

101768,  at  50  Leagues  from T 
the  hrft  Ifland,  and  40  ? 
from  the  Point  Achem,  -* 
Eekberg,  in  July,  1774, 

Le  Gentil,  in  1768,  without", 

. the  Straights  of  Malaca, 
at  the  Iflesof Necobar,and' 
30  Leagues  from  the  firft  ^ 
of  the  Malaca  Iflands,  50 
from  Sumatra,  and  250 
from  the  Ifles  I’lnde,  - 
In  1770, 

In  1766, 

Cook,  in  1780,  in  the  Har-J 
bour  of  Pulo  Candor,  - f 
Bayly,  Jan.  27, 

Jan.  20, 

Cook,  Jan.  20, 

Eekberg,  in  July,  1774, 

Le  Gentil,  in  1770,  on  I 
Board  the  Daphin,  - / 

Eekberg,  in  July,  1774, 

Le  Gentil,  in  1768,  at  15  ori 
20  Leagues  off  Ceylon, and  r 
about  30  from  Tanjarur, 
l.c  Gentil,  in  1770, 

Eekberg,  in  July,  1774, 

Le  Gentil,  in  1770, 

Bayly,'  Jan.  17,  1780, 

’ f.e  Gentil,  in  1770, 

Eekberg,  in  July,  1774, 

Cook,  Jan.  15,  1780, 

Bayly,  Nov.  27,  1779, 

Cooiv,  Nov.  20, 


Lat. 

N. 

lUng.| 

Dip. 

S.end 

0 / 

0 f 

0 / 

731 

2 52 

7 42 

107  42 

2 15 

' 7 45 

2 41 

8 08 

87  22 

2 52 

8 22 

I 30 

8 39 

ro6  45 

I 55 

8 40 

107  14 

2 01 

8 45 

107  50 

2 II 

8 4^ 

108  15 

2 00 

9 24 

(08  42 

0 05 

9 3^ 

86  25 

I 37 

10  00 

109  18 

0 52 

Dip 

changed. 

N.end 

0 

0 

8130 

044 

10  40 

85  51 

337 

I I 27 

1 10  17 

437 

12  03 

85  14 

535 

12  54 

1 12  30 

13  II 

13  39 

84  56 

8 52 

14  01 

1 12  17 

9 15 

18  58 

1 14  1 1 

21  32 

20  35 

1 16  17 

2338 

22  07 

1.80  17 

2./;  i;6 

Bayly, 
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By  whom  ohferved  in  1768, 
/o  1780. 

Cat. 

N. 

Long. 

E. 

1 Dip. 
[N.end 

..4. 

Bayly,  Dec.  13,  1779, 

0 

22  09 

0 , 

114  06 

<5  ^ 

27  or 

Eekberg,  in  Aug.  1774, 

23  30 

112  57 

36 10 

Cook,  Nov.  16,  1779,  . , 

2.5  05 

H9  iJ 

30  48 

i 


. r 

• « 

f 


, ' f • 


, . i j • y ' 


I ; 


’’L  2 
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TABLES  OF  THE  DIP 

OF  THE 

. MAGNETIC  NEEDLE, 

Objerved  at  different  ‘Times  in  the  Indian  Ocean, 
South  of  the  Equator. 

Longitude  from  the  Meridian  of  London, 


By  whom  ohferved  in  1 770,1 
to  1780.  I 


Lat.  [Long.  | Dip. 
S.  I E.  jS.end. 


Le  Gentil,  101770, 

Cook,  Feb.  2,  1780, 
l.e  Gentil,  in  1770, 

In  1776,  without  the  Straig. 
of  Banca,  about  9 Leagues ' 
off  Manopin,  and  about  8 
from  Sumatra, 

In  1771, 

In  1776,  about  4 Leagues 
from  Manopin,  and  2 


* 


Leagues  from  Sumatra, 
Eekberg,  in  July,  1774, 

Le  Gentil,  about  2 Leagues  I 
off  Sumatra,  - - / 

In  1776,  about  2 or  3 1 
Leagues  from  the  nearell  [ 
Point  of  Banca,  - J 

In  1770, 


o / 

O 06 

0 22 

1 14 

I 38 

1 49 

2 06 

2 20 
2 21 

2 43 

2 47 


89  26 
105  24 
8952 


86  14 


105  03 


9031 


17  52 
15  22 
19  26 

17  45 

26  30 
19  00 

21  37 

19  22 

20  22 

22  30 

In 
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By  "johom  ohferved  in  1770, 
to  1780. 


In  1776,  about  7 Leagues  1. 

from  Sumatra,  - / 

In  the  Straights  of  Banca,'i 
1 a League  from  Sumatra,  j 
Bayly,  Feb.  6,  1780, 

Le  Genril,  in  1770, 


Cook,  Feb.  6,  1780,, 

Le  Gentil,  in  1770, 

In  1776,  6 Leagues  from  Su- 
matra, and  15  from  Java, 
In  1776, 

About  6 Leagues  from  Point 
Nicolas,  and  3I  from  Su- 
matra, 


In  1770, 

Eekbcrg,  in  Jan.  1775, 

Le  Gentil,  about  21  Leag.  ) 
off  St.  Nicolas,  - ) 

Eekberg,  in  July,  1774,  - 
Bayly,  Feb.  12,  1780, 

Le  Gentil,  about  2 Leagues] 
from  Java,  - - J 

Eekberg,  in  Jan.  1775, 

In  July,  1774, 

Le  Gentil,  in  1776,  about  l t 
of  a League  from  the  near-  ^ 
eft  Point  of  Java,  - J 

Eekberg,  in  Jan.  1775, 

Le  Gentil,  in  1770, 

In  1776, 
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Lat. 

S. 

Long. 

E. 

Dip. 

S.end. 

0 / 

0 1 

0 « 

3 08 

21  15 

309 

20  2^ 

3 15 

106  40 

22  36 

355 

9059 

^3  5* 

4 24 

9103 

24  4^ 

425 

91  06 

25  22 

4 26 

91  08 

25  22 

430 

9059 

26  26 

436 

10432 

24  22 

452 

91  28 

26  00 

5 02 

24  30 

5 07 

91  13 

26  52 

5 33 

25  07 

538 

9052 

27  41 

5 45 

104  52 

26  4^ 

5 46 

26  OQ 

5 59 

104  03 

26  56 

6 05 

1 07  06 

26  02 

6 13 

26  22- 

6 28 

103  57 

28  00 

630 

10352 

28  00 

631 

26  45 

6 42 

104  48 

31  45, 

647 

90  13 

29  22 

6581 

91  00 

27  52 

Le 
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By  whom  obferved  in  1770 
to  1780. 

Lar. 

S. 

Long 

E. 

Dip. 

S.cnd 

/ 

Le  Gcntil,  in  1770, 

0 

7 

/ 

35 

0 / 
8932 

0 / 

31  Jr5 

Eekberg,  in  July,  1774, 

7 

37 

104  25 

28  30 

In  July, 

7 

59 

105  24 

29  26 

Le  Gentil,  in  1770, 

8 

01 

8905 

31  52 

Bayly,  Feb.  19,  1780, 

8 

17 

105  50 

30  23 

Eekberg,  in  1774, 

8 

27 

105  27 

29  57 

8 

41 

108  OI 

30  37 

8 

49 

1 10  58 

30  56 

Le  Gcntil,  in  1770, 

8 

5^ 

87  59 

33  56 

Eekberg,  in  June,  1774, 

9 

23 

108  28 

32  32 

In  Jan.  1775, 

9 

24 

102  27 

32  52 

Le  Gentil,  'in  1770, 

10 

07 

86  41 

35  45 

Eekberg,  in  Jan.  1775, 

II 

00 

102  04 

34  37 

Le  Gentil,  in  1770, 

1 1 

42 

8457 

39  18 

Eekberg,  in  June,  1774, 

1 1 

56 

107  08 

36  00 

Le  Gentil,  in  1770, 

13 

^9 

83  15 

42  07 

Cook,  Feb.  23,  1780, 

‘3 

35 

103  53 

35  0'2> 

Eekberg,  in  Jan.  1775, 

14 

06 

1 00  17 

39  15 

Le  Gentil,  in  1770, 

14 

13 

81  47 

44  03 

Eekberg,  in  1774, 

14  53 

107  I 8 

38  56 

Le  Gentil,  in  1770, 

‘5 

00 

8036 

45  «7 

15 

58 

79  13 

47  07 

Cook,  March  r,  1780, 

16 

51 

92  07 

45  04 

Eekberg,  in  June,  1774, 

17 

06 

106  25 

42  07 

Le  Gcntil,  in  1770, 

‘7 

15 

77  39 

49  30 

Eekberg,  in  Jan.  1775, 

17 

19 

96  09 

4^  30 

Bayly,  March  2,  1780, 

17  56 

87  50 

47  57 

Le  Gentil,  in  1770, 

18 

20 

75  47 

50  27 

Cook,  March  4,  1780, 

r8 

29 

89  25 

47  22 

Le  Gcntil,  in  1770, 

^9 

H 

73  13 

51  30 

19 

28 

70  22 

52  03 

^9 

45 

64  1 6 

53  35 

Eekberg,  in  June,  1774, 

^9 

47 

[05  23 

44  52 

Bayly,  March  8,  1780, 

20 

04 

7740 

52  16 

Cook, 
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By  whom  ohjerved  in  1770, 
io  17,80. 


Lat. 

S. 


Cook,  March  29,  1780, 
Eekberg,  in  Jan.  1770, 
Bayly,  March  ii,  1780, 
Eekberg,  in  June,  1774, 
Jnjan.  1775, 
Cook,  March  15,  1780, 
Eekberg,  in  June,  1774, 
Bayly,  March  16,  1780, 
EeRberg,  in  Jan.  1775, 
Cook,  March  18,  1780, 
Eekberg,  in  June,  1774, 
In  Jan.  1775, 
Bayly,  March  20,  1780, 
March  25, 

Eekberg,  in  Jan.  1775, 

Cook,  March  24,  1780, 
Eekberg,  in  June,  177^, 
In  Jan.  1775, 
Bayly,  March  30,  1780, 
Cook,  March  27, 

April  I, 
Eekberg,  in  1775, 

'Injune,  1774, 
In  Jan.  1775, 

In' June,  1774, 

Bayly,  April  3,  1780, 
Eekberg,  in  Jan.  1773, 
Injune,  1774, 
In  Jan.  1775, 

Cook,  April  4,  1780, 


j o 

"o  33 
20  34 

20  54 

2 I 42 
22  2j 

22  37 

23  12 

23  13 

24  17 

25  08 

25  37 

26  02 
26  36 

26  36 

27  24 

28  58 
.29  06 

29  37 

30  48 

31  03 

31  03 

32  II 
32  24 
32  45 
34  29 
34  39 
34  39 

34  39 

35  00 
85  00 
35  13 
35  15 
35 

35  23 


18^ 

Long,  Dip. 
E.  S.end. 


u / / 

75305207 
9037  ^6  03 
7206  5436 

105  44  47  52 
85  36  50  41 

6333  55  52 
104  17  52  52 
6047  56  48 
7447  5452 
5903  57  29 
10034  54  30 
66  17  57  45 
55  00  5830 
550055  58 
5942  5945 
50  57  53  30 
43  23  56  15 
97  33  56  00 

4502  5734 

33555307 

37545417 

31  1 1 50  27 
39395500 

91  125752 

28  03  48  22 

29  35  49  52 

88  58  59  12 
78  56  61  37 
2411  51  16 

293^  52  11 

74  4J  61  48 

25  06  46  56 
2335  45  15 

23  25  4937 

Eekberg, 
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By  whom  obferved  in 
to  1780. 


1770, 


Lat.  Long. 

S.  E. 


Dip. 

S.end. 


Eckberg,  in  June,  1774, 

In  Jan.  1775, 
Bayly,  April  6,  1780, 
Cook, 

Eckbcrg,  in  May,  1774, 


Bayly,  Dec.  5,  1776, 
Cook,  Dec.  6, 

Bayly,  Jan.  16, 

Cook,  Jan.  14, 

Bayly,  Dec.  13,  1776, 
Dec.  19, 

Jan.  13,  1777, 

Cook,  Jan.  7,  1777, 
Bayly,  Jan.  ii, 

Jan.  3, 

Cook,  Jan.  3, 

Bayly,  Dec.  21, 

Jan.  8, 

Dec.  17,  1776, 
Cook,  Dec.  17, 

Dec.  27, 

Bayly,  Dec.  27, 


35 

35 

35 

35 

35 

36 
36 
36 
36 
36 
36 

36 

37 

38 


25 

30 

48 

48 

49 
22 

39 

44 

44 

45 
52 

54 

04 

54 


39  00 


44 

47 

47 

47 

47 

47 

48 


84  3c 


6033 


72  27162  30 
243646  52 


22  10 
22  03 
48  06 

42  37 
42  06 
33  09 


56  i5]62  49 
66  47  ' 

26  03 
28 19152  30 
24  00  S 1 33 
24  02  49  30 


17128257134 


1154: 


'9 
40 

40 

50 

50  1 14  2Q 
10  9539 


48  15  109  46  72  27 


48 

I48 

!:; 

48 

48 

48 

'^8 

! 

1 


17 

17 

17 

20 

24 

24 

41 

41 

41 


8450 
8430 
64  10 
102  20 
55  50 


50  07 

45  37 
61  26 

56  1 1 

59  22 
5400 


62  30 
5030 


7321 


44  1061 

55  50 
I 14  20' 


6634 

73  10 
73  22 

^9  54 


69  20 

68  59 
68  38 
71  18 

6536 


55  5o(>5  44 
69  40167  47 
69  3068  14 
69  3068  26 


TABLES 
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TABLES  OF  THE  DIP 


OF  THE 

V 

MAGNETIC  NEEDLE, 

Obferved  at  different  'Times  in  the  Pacific  Ocean^ 
North  of  the  Equator, 

Longitude  from  the  Meridian  of  London. 


By  whom  obferved  in  1776, 
to  1780. 

Lat. 

N. 

Long. 

L. 

Dip. 

N.end 

Cook,  Dec.  23,  1777, 

0 1 

044 

0 1 

203  o< 

0 • 

8 42 

Bayly,  Dec.  25, 

I 57 

203  00 

II  29 

Cook,  Dec.  22, 

I 5« 

203  00 

” 54 

Dec.  24, 

2 02 

202  56 

'0  53 

Jan.  4,  1778, 

4 08 

203  16 

16  16 

Bayly, 

450 

202  55 

15  40 

Cook,  Jan.  8, 

7 45 

205  18 

23  01 

Jan.  *9, 

8 12 

205  34 

23  37 

Bayly,  Jan.  iq,  ' 

1031 

205  00 

26  49 

Cook,  Jan.  12, 

12  17 

20436 

29  54 

Sept.  17,  1776, 

1 2 40 

201  54 

37  38 

Jan.  12,  1779, 

1835 

20451 

38  30 

Bayly,  Jan.  15,  1778, 

Cook,  in  the  Bay  of  ihe^ 

19  00 

201  10 

39  49 

I Hand  Oeyhea  - - j 

1928 

204  00 

40  32 

Feb.  3,  1779, 

19  28 

204  00 

41  14 

March  26, 

1948 

^83  39 

37  00 

March  25, 

A a 

1957 

18442 

38  52 

Bayly, 

i86 


A TREATISE  ON  MAGNETISM, 


By  whom  obferved  in  1776, 
io  1780. 


Bayly,  March  25,  1779, 
Cook,  March  21, 

Bayly,  March  19, 

Cook,  Jan.  18,  1778, 

Jan.  28, 

Bayly,  Jan.  18, 

Jan.  31, 

Cook,  March  6,  1779, 
April  2,  . 

Bayly,  Feb.  13,  1778, 
Cook,  Feb.  4, 

Nov,  14,  1779, 
April  3, 

Bayly,  Nov.  14, 

Nov.  13, 

April  5, 

Cook,  Feb.  6,  1778, 
Bayly,  Feb.  5, 

Cook,  Feb.  8,  1778, 

April  8,  1779, 

Bayly, 

Feb.  9,  1778, 
Feb.  14, 

April  9,  1779, 
Feb.  14,  1778, 
Nov.  1 7, 

April  10,  1779, 
Bayly,  Nov.  15,  1778, 
Cook,  Nov.  7,  1779, 
Bayly,  Feb.  17,  1778, 

Nov.  I,  1779, 
Cook,  0(51.  31, 

Aug.  30, 

Feb.  18,  1778, 


Lat.  I Long. 

N.  E. 


Dip. 

N.end 


19  59,10435 

20  37,19243 

21  1219440 
21  I7'20I  l8 
21  2I2OO30 
21  46  201  00 
2 I 47  200  25 


21  56 

22  36 


2 I 6 46 

177  50 


200  00 
142  30 


24  3019944 

24  31 

24  36 

24  38|i75  5' 

24  50 141  20 

25  56 

25  57 


17417 
27  41  201  00 


27  43 


200  30 


30  1820137 


30  39 

30  54 

31  16 
31  34306  17 


32  16 

31  35 

32  26 

33  30 
33  34 
33  52 
35  04 
35  09 

35  30 

36  41 


16734 

167  02 
203  1853  47 


167  09 


207  3054  54 
',663045  37 
107  32  c6  03 
1483542  50 
2063056  53 
142  16  46  35 
142  20  45  00 
142  26  46  26 
36  53  2063255  19 
Cook, 


3«  47 

41  25 

42  10 
42  10 
42  23 

42  36 

42  36 

43  II 

38  00 

45  43 
45  52 

29  31 

38  52 

31  58 


1434631  27 
43  10 
49  42 

48  51 

51  25 

42  55 

43  35 


53  10 
43  47 


206  43  52  12 
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By  whom  obferved  in  1776, 
10  1 7 So. 


Lat.  Long. 

N.  E. 


Dip. 

N.end 


Cook,  Nov.  28,  1779, 
Bayly,  Feb.  20,  1778, 
Cook,  Feb.  21, 

Bayly,  Odl.  26,  1779, 

Cook,  Odt-  22, 

Feb.  22,  1778, 
Cook,  Nov.  9,  1779, 
Bavly,  April  15, 

Cook,  April  16, 

April  17, 

Bayly,  Feb.  26,  1778, 
March  6, 

Cook,  March  i, 

Bayly, 

Cook,  March  16, 

March  19, 

Bayly,  Od.  16,  1779, 
Cook,  Oct.  15, 

Bayly,  March  24,  1778, 
Cook,  Oct.  14,  1779, 
Bayly,  March  28,  1778, 
Cook,  April  5,  1778, 
Bayly,  April  20,  1779, 
Ovfl.  12, 

April  27, 

Cook,  Sept.  15, 

June  7, 

Bayly,  Aug.  17, 

Oct.  3, 

Cook,  June  30, 

Oct.  12,  1778, 
Bayly,  May  i, 

Aug.  12,  1779, 
Cook,  June  18,  1778, 

A a 2 


38  06 

38  10 

39  06 

40  04 


142  30  48  10 


208  1 5 


59  32 


2101559  15 
142  4451  34 


40  50148  47  51  53 


41  00 


2154062  54 
40  03 


41  4014703 

41  53.160  10 

42  ( 2*160  1 1 

43  i8;i5867 

43  20  222  30 

44  3023s  SO 
44  49 
44  S^ 

44  5623456 

44  57 

+5  08, 

46  3o'i56  01 

47  44I235  00 


228  29 

229  20 


234  10 
154  10 


48  17 

49  27 
49  36 

49  47 

50  55 

52  22 

53  oc 
53  00 
53  50 
53  54 

53  54 
i3  55 

54  40 

55  24 


156  15 

2,33  50 

23347 

161  23 
15742 

*59  23 

159  14 

‘59  H 
168  41 

[94  00 
194  00 
196  00 
225  00 
171  3c 


55  24  201  20 


53  58 

53  34 

54  ^5 

65  48 

b8  29 

67  25 

68  31 

68  I ^ 

67  20 
57  28 
57  10 

70  00 

59  20 

71  53 

72  35 

60  55 

63  38 

H 57 
63  01 
63  08 

66  03 

69  li 

68  20 

69  23 

76  34 

67  47 

70  57 

Cook, 
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By  whom  obferved  in 
to  1780. 


•776, 


Lat. 


Cook, 

June  21,  1779, 

55 

..51 

Bayly, 

June  21, 

56 

0.. 

July  5,  1.778, 

56 

33 

June  10, 

57 

lo 

Cook, 

July  14,  1780, 

58 

1 2 

Bayly, 

July  13,  1778, 

58 

12 

Cook, 

May  14,  1780, 

58 

22 

Bayly, 

Sept.  27, 

58  38 

May  5,  1778, 

58 

47 

Cook, 

June  25,  1779, 

59 

07 

. Aug.  7, 

59 

33 

Bayly, 

July  19,  1778, 

59 

37 

June  27,  1779, 

59 

56 

Cook, 

May  17,  1778, 

60 

50 

Bayly, 

60 

51 

May  31, 

61 

12 

Cook, 

June  30,  1779,  ' 

61 

48 

Bayly, 

July  L 

61 

52 

Cook, 

July  3. 

63  36 

Bayly, 

63 

42 

Cook, 

Aug.  2, 

64 

Q3 

Bayly, 

Sept.  7,  1778, 

64 

20 

Sept.  13, 

64 

2 1 

Cook, 

Aug.  I,  1779, 

64 

23 

Sept.  13,  1778, 

64 

33 

Bayly, 

Aug.  5, 

64 

35 

July3i,  1779, 

65 

09 

Aug.  II,  1778, 

66 

30 

Sept.  2, 

66 

30 

Cook, 

Aug.  13, 

66 

32 

July  28,  1779, 

67 

08 

Bayly, 

July  27, 

67 

30 

Cook, 

July  IQ, 

68 

01 

July  9» 

69 

12 

\ 


Long.  Dip. 
E.  N. end 


164  21:65  31 
164  40'66  40 
199  30I71  or 

^o7  55l7J49 
199  1 5 72  22 
198  4 6 73  06 
221  22  75  26 
189087334 
221 33  76  26 
169  17:68  25 
71  25 

7303 

70  26 
7832 
7707 


1 83  20 
197  45 
r76  00 
213  26 
213  08 


209  10 

181  00 

182  10 

1 87  01 

1 88  QO 

1 89  20 

19s  40 

19830 
189  22 

'97  5« 
192  54 
18957 

191  13 
189  36 
19227 


76  09 

7J  57 
72  18 

74  12 

74  59 
7607 
7636 
7658 

7603 

76  25 
7640 

76  17 

77  IQ 
77  15 
7707 


18949 
1 89  07 
188  45 
18835 


7848 

78  15 

783Q 

79  OQ 
Bayly, 
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By  whom  obferved  in  1776,!  Lat.  Long.  I Dip. 

\ N.  E.  IN.end 


Bayly,  July  8,  , ' 

July  I3> 

Cook,  Aug.  26,  1778, 

July  14. 

Bayly,  Aug.  26, 

July  17,  1779, 
Cook,  Aug.  19, 

July  18, 

Bayly,  Aug.  18, 


69  23 
69  26 
69  26 
69  36 

69  37 

69  56 

70  06 
70  26 
70  30 


1 94  30  80  03 
1 88  48  80  05 
185  4479  35 
188  45i79  00 
1 82  40  79  04 

J9i4s!79  52 
f97o6;79  40 
196  22  79  5^ 
198  i5[8i  46 
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TABLES  OF  THE  DIP 


OF  THE 

MAGNETIC  NEEDLE, 


Objerved  at  different  in  the  Pacific  Ocean^ 
South  of  the  Equator. 

Longitude  from  the  Meridian  of  London. 


By  whom  oh fe rued  in  17 73, 1 
to  1777-  1 

Lat. 

S. 

Long. 

Dip. 

N.end 

Bayly,  Dec.  22,  1777, 

0 ! 

0 20 

0 i 

204  00 

6 00 

Cook, 

0 34 

203  28 

5 57 

Bayly,  Dec.  21,  1777, 

I 50 

203  20 

3 04 

* Dec.  20, 

2 02 

203  40 

2 54 

Cook, 

3 13 

203  55 

0 12 

Bayly, 

3 ih 

20406 

0 09 

In  about  the  Lat.  of  3®  20'  S. 

and  Long,  of  about  204®  E. 

it  appears  that  the  Dip 

changes  from  the  N.  end 

of  the  Magnetic  Needle  to 

Dip, 

the  S.  end. 

S.  end 

Cook,  Dec.  20,  1777, 

3 32 

204  00 

0 55 

Bayly,  Dec.  19, 

3 40 

204  10 

0 48 

3 41 

204  10 

0 <;6 

Cook,  Dec.  20, 

3 50 

204  00 

I 02 

Dec.  19, 

4 36 

204  30 

3 16 

Dec.  19, 

4 56 

204  42 

Bayly, 
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By  whom  obferved  in  1773, 
to  1777. 

Bayly,  Dec.  18,  1777, 

Cook, 

Bayly,  Dec.  17, 

Cook, 

' Dec.  16, 

Dec.  15, 

Dec.  14, 

Bayly,  Dec.  9, 

Cook,  0(5t.  25,  1777,  upon-i 
the  Coaft  ol  the  Ifland  of  i 
Huaheine  - - _ J 

Sept.  9, 

Nov.  10, 

Sept.  8,  upon  the  Shore  of'i 
Otaheite,  - - j 

Bayly,  April  16,  1777, 

i 

April  5, 

Cook,  Sept  19, 

April  I,  - 
Bayly,  June  7, 


L.at. 

S. 


Long. 

E. 


Dip. 

S.end 


Cook, 

Bayly, 


Cook, 


Bayly, 

Cook, 

Bayly, 


June  22, 
March  30, 
March  27, 
Aug.  8, 
March  21, 


Aug.  5. 

March  22 


Aug.  3, 
March  20, 
March  15, 
March  12, 
March  10, 


1776, 

1777* 


6 

6 

7 


10 

23 

24 


9 
1 1 


7 38 

8 56 
48 

03 
14  3^> 

16  44 

16  44 

16  45 

17  29 

I 8 06 

18  08 

19  14 
19  46 

19  51 

20  14 

20  14 

21  08 
21  53 
23  16 

23  55 
26  50 
26  50 

26  52 

27  43 
29  04 

33  40 
3«  4* 
39  23 


20454 
204  40 
2®4  10 
20449 

204  50 

205  50 

206  00 
208  06 

205  04 


209 
208 

210 

196 

196 

200 
186 
202 
185 
185 
185 
202 

201 

211 

202 
206 
202 
204 
201 
199 
196 

^95 


22 

55 

40 


40 

33 

34 
08 

06 

3^ 

30 

25 

30 

53 


656. 
7 15 
909 
10  12 
13  12 
1458 

16  23 
24  00 


28 


19 


29  21 
29  1 5 

29  03 


32  16 
32  16 
32  52 

3655 

34  35 
3^  IS 
3841 
3901 
3650 

4O  IQ 

2613857 
OO444S 
45  43  50 
4441 

45  37 

47  21 

5341 

5903 

59  3« 

Cook, 


10 

24 

49 

10 

51 

45 
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B'i  whom  ohferved  in  1773, 
to  1777. 

Lat. 

S. 

Long. 

E. 

Dip. 
S.  end 

Cook,  March  10,  1777, 

0 , 

39  26 

0 1 

196  09 

0 , 
60  09 

Bayly,  Feb.  9, 

40  33 

171  50 

6456 

Cook,  Feb.  19, 1776,  atNew^ 

Zealand  - - - j 

41  05 

174  40 

62  49 

Bayly,  Feb.  19,  1777, 

-}i  05 

‘74  35 

6439 

Cook,  at  New  Zealand,  three? 

dilfcrent  Times,  - j 

41  05 

'74  55 

6436 

Bayly,  March  3, 

42  00 

183  30 

64  22 

Jan.  22, 

43  17 

147  50 

71  00 

Jan.  27, 

Jan.  29, 

43  21 

148  03 

7055 

43  21 

148  03 

71  00 

Cook,  Jan.  28, 

43  22 

'47  58 

70  15 

Feb.  5, 

43  31 

162  20 

68  52 

Bayly,  Feb.  4, 
Cook,  in  May,  1773, 

New  Zealand,  - _ j 

43  40 

160  00 

166  48 

69  46 

45  47 

7005 
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T T AVING  in  Cafe  I.  treated  at  fome  length 

^ upon  what  I conceive  magnetifm  to  be,  and 
taken  fome  notice  of  it’s  effedt  upon  iron,  it  will, 
only  be  necelTaiy  in  this  place  to  point  out  fome 
ufeful  hints  to  the  (hip-builder  and  navigator,  with 
refped:  to  the  fituation  of  the  compafs  on  board  of 
Ihips,  many  of  which  are  fo  conflrudled,  that 
there  is  a neceffity  for  the  binacle  being  placed  ^ 
clofe  to  the  commings  of  the  after  hatchway ; 
where  this  is  unavoidable,  the  bolts  ought  to  be 
made  of  copper,  becaufe  the  iron  bolts  aifefl  the 
needle  of  the  compafs,  as  has  already  been  taken 
notice  of. 

It  has  already  been  obfervcd,  that  in  all  latitudes, 
at  any  diflance  from  the  magnetic  equator, 
the  upper  end  of  all  iron  bolts,  &c.  become  pof- 
felTed  of  a polarity  of  a different  name  with  the 
latitude ; that  is,  in  north  latitude  the  upper 
end  of  a boH:,  or  bar  of  iron,  becomes  poffelfed  of 
fouth  polarity,  and  in  fouth  latitude  of  north  po- 
larity. Therefore,  let  us  fuppofe  in  any  north  la- 
titude, where  the  dip  of  the  needle  is  more  than 
45  degrees,  that  a (liip  be  failing  E.  N.  E.  by  the 
compafs,  upon  a wind  with  the  larboard  tacks  on 
board  : if  the  upper  end  of  a perpendicular  iron 
bolt  be  in  a line  right  before  the  compafs,  and 

13  b within 
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within  the  diftance  of  i 8 inches,  it  will  attraft  the 
north  end  of  the  needle  more  or  lefs,  according  to 
the  diftance ; fo  that  although  the  ftiip’s  courfe 
appears  to  be  E.  N.  E.  by  the  compafs,  the  real 
magnetic  courfe  may  be  only  E.  N.  E.  i E.  As 
fhips  in  general,  when  clofe-haukd,  lie  within  or 
about  fix  points  from  the  wind  j therefore,  the 
fiiip,  when  put  about  from  the  apparent  courfe  of 
E.  N.E.  ought  to  lie  up  only  W.  N.  W.  upon  the 
flarboard  tack.  But  as  the  bolt  had  attrafled  the 
north  end  of  the  needle  half  a point  from  the  mag- 
netic meridian,  when  the  {hip’s  head  was  to  the 
caftward,  it  will  do  the  fame  when  Ihe  is  upon  the 
{larboard  tack  wdth  her  head  to  the  weftward, 
which  will  make  an  error  of  a point,  and  the  {hip 
will  lie  up  N.  W.  by  W.  fo  that  the  navigator  is 
induced  to  believe  that  the  wind  has  changed  a 
point,  or  that  his  fliip  lies  clofer  to  the  w-ind  than 
ufual.  But  if  the  cafe  be  reverfed,  with  the  wind 
from  the  fouth,  and  the  fame  ftiip  upon  a vvind 
with  the  {larboard  tacks  on  board,  the  bolts  will 
then  repel  the  fouth  end  of  the  needle,  (fay  half  a 
point)  and  the  {hip’s  courfe  will  appear  to  be 
E.  S.  E.  I E.  by  the  compafs  in  place  of  E.  S.  E. 

As  the  ftiip’s  courfe  by  the  compafs  was  E.S.  E. 
X E.  when  upon  the  {larboard  tack,  it  ought  to  be 
S.  W.  by  W.  ^ W.  when  upon  the  larboard  tack  ; 
but  the  pofition  of  the  bolt-  being  changed  to  the 
weft  of  the  needle,  it  will  repel  the  fouth  end  of  it 
half  a point  to  the  eaft  of  the  magnetic  meridian, 
and  the  Ihip’s  courfe  will  appear  to  be  only 

W.  S. 
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W.  S.  W.  i W.  This  phenomenon  has  in  gene- 
ral led  navigators  to  believe,  that  the  wind  had 
headed  them  in  the  time  that  their  Ihip  was  put- 
ting about.* 

Unarmed  veffels  have  a very  great  advantage 
OA^er  fliips  of  war,  &c.  in  being  able  to  fleer  a 
true  courfe,  becaufe  they  are  under  no  neceflity 
whatever  of  having  any  iron  near  to  their  compalTes. 
However,  their  binacles  ought  to  be  fo  conftruc- 
ted,  that  their  compaffes  may  be  at  leaf!  two  feet 
from  the  deck,  which  would  prevent  the  nails 
having  any  effecH;  upon  the  needle. 

But  on  board  of  fhips  of  war,  and  all  armed  vef- 
fels,  where  there  are  great  quantities  of  iron,  it  is 
hardly  poflible  to  account  for  all  the  different  de- 
rangements of  the  magnetic  polarity ; for  it  w ill  be 
as  variable  as  the  different  pofitions  that  a fliip 
may  be  in,  and  in  every  part  of  the  fhip  the  com- 
pafs  will  have  a different  variation  from  the  true 
meridian. — See  Mr.  Downie’s  Report. 

It  appears,  therefore,  evidently  ncccffary,  as 
often  as  the  fltip’s  courfe  is  changed,  when  fhe 
is  either  going  by  or  large,  that  the  variation 
ought  to  be  obferved,  and  that  all  the  obfervations 
ought  to  be  made  upon  the  top  of  the  binacle,  or 
as  near  to  it  as  poffible ; for  if  the  variation  is  ob- 
ferved at  any  part  of  the  fliip,  where  the  meri- 
dional or  azimuth  compafs  does  not  agree  with 
the  compafs  in  the  binacle,  the  obfervation  will 
be  of  no  ufe,  becaufe  it  Ls  the  variation  of  the  com- 

B b 2 pafs 

* Admiral  Murray,  and  fomc  others,  arc  exceptions, — 
See  C<7/e  I.  which  this  article  relates  t j. 
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pafs  that  the  fliip  is  fteered  by,  that  is  wanted  ; 
and  it  matters  not  what  the  quantity  of  the  varia- 
tion is,  provided  it  can  be  afcertained  with 
accuracy,  fo  that  it  may  be  accounted  for. 

Cafe  II.  being  intirely  a matter  of  conjedure, 
and  as  it  docs  not  at  prefent  appear  that  any  thing 
that  can  be  faid  further  upon  it  w ill  be  of  any  uti- 
lity, I will  therefore  pals  it  over  without  any  far- 
ther notice,  and  proceed  to  make  fome  obferva- 
tions  upon  Cafe  III. 

Cafe  III.  It  has  been  attempted  to  account  for 
the  caufe  of  the  magnetic  poles  changing  their 
places,  and  alfo  to  prove  that  their  change  of  lon- 
gitude is  from  the  call  tow  ards  the  weft.  If  the 
magnetic  poles  changed  their  places  from  the  weft 
towards  the  eaft,  it  would  be  evident  that  that 
power  or  quality,  called  magnetifm,  would  in  itfelf 
be  polfelfed  of  a rotative  quality,  as  well  as  of 
north  and  fouth  polarity.  But  as  we  have  nothing 
to  found  that  opinion  upon,  but  the  one  lingle  in- 
ftance,  viz.  that  the  line  of  no  variation  appears 
to  have  been  at  London  before  it  was  at  Paris, 
which  is  incontedibly  impoffible,  becaufe  we  find 
that  in  the  year  1600  the  line  of  no  variation 
(with  eaft  variation  on  the  weft  fide  of  it,  and 
weft  variation  on  the  eaft  fide  of  it)  was  at  Cape 
Anguillas,  and  in  the  year  1638  at  Conftantinople, 
ftretching  towards  the  north-weft,  and  pafliug 
.through  Vienna  in  Auftria;  at  thefe  places  the 
vvariation  was  cafterly  until  that  period,  and  all 

over 
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over  the  weft  parts  of  Africa  and  Europe  the  vari- 
ation was  cafl  at  that  rime.* 

In  the  year  1 657,  Mr.  Bond  obferved  that  the 
magnciic  and  true  meiidian  coincided  at  London. 
It  IS  therefore  very  obvious,  that  the  I nc  of  no  va- 
riation could  not  have  advanced  weflward  from 
Vienna  in  Auftria  to  London,  without  being  firfl 
at  Paris  ; although,,  by  feme  obfervations  winch 
we  have  on  record,  it  was  not  at  Paris  until 
the  year  1663;  and  by  others,  not  until  1666. 
One  thing  is  certain,  namely,  that  there  has  not 
been  any  line  of  no  variation  in  Europe  to  thecafl- 
ward  of  Paris  fince  that  time,  which  would  have, 
been  the  cafe,  if  the  progrcflibn  or  change  of  the 
places  of  the  magnetic  poles,  with  their  lines  of 
no  variation,  Had  been  from  the  weft  towards  the 
eaft.  It  is  alfo  certain,  that  the  line  of  no  varia- 
tion, which  was  at  London  and  Paris  in  the  years 
1 65 7^ and  1663,  was  not  the  line  of  no  variation 
whieh  is  now  to  the  weftward  of  Van  Dieman’s 
Land,  and  ftretching  northward  by  Timor  and 
China  ; becaufc  that  line  has  eaft  variation  on  the 
eaft  fide  of  it,  and  weft  variation  on  the  weft. 
The  above,  and  what  is  faid  in  CafeXW.  are  the 
realbns  upon  which  I have  founded  my  opinion, 
that  the  magnetic  poles  change  their  places  from 
eaft  to  weft. 

Cafe  IV.  relates  principally  to  the  courfe  or  di- 
redion  of  the  magnetic  current  of  polarity  in  the 
different  parts  of  the  world,  by  which  it  affeds 

and 
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and  direcfls  the  needle  of  the  compafs.  It  was  ob- 
ferved,  that  all  high  promontories,  or  headlands, 
that  jut  far  out  into  the  deep  ocean,  fuch  as  Van 
Dieman’s  Land,  Cape  of  Good  Hope,  and  Cape 
Horn,  would  have  a fuperior  magnetic  pow'er  to 
the  feas  that  are  at  fome  dillance  from  them,  which 
is  occafioned  by  their  elevation  in  the  atmofphcre, 
and  having  in  their  compofition  a greater  quantity 
of  ferruginous  matter  than  the  feas,  of  courfe 
their  magnetic  attraeftion  and  repuHion  is  more 
powerful,  and  deranges  the  general  current  of 
magnetic  polarity,  which  appears  to  be  very  con- 
fpicuous  on  the  caft  and  weft  of  South  America. 
At  this  time  the  Atlantic  line  of  no  variation  ought 
to  be  confiderably  to  the  weftward  of  what  it  is  in 
the  fouthern  hemifphere,  and  there  ought  to  be 
weft  variation  as  far  to  the  fouth  and  weft,  as  Bu- 
enos Ayres,  in  the  mouth  of  the  river  De  la  Plata. 
But  by  the  fuperiority  of  the  magnetic  power  that 
the  land  is  polfefled  of  in  proportion  to  the  fea, 
the  fouth  end  of  the  needle  is  attracted  by  it;  fo 
that  there  is  eafl  variation  all  over  the  caft  coaftof 
South  America,  and  the  line  of  no  variation  is  re- 
pelled to  theeallward  of  it’s  proper  place  in  a very 
oblique  diredlion.  On  the  weft  fide  of  this  great 
penmfula,  the  eaft  variation  is  not  fo  great  as  it 
ought  to  be,  for  the  above  reafons. 

If  pla/e  2 be  drawn  upon  a larger  fcale  than 
what  it  is  in  this  treatife,  fay  each  hemifphere  I2 
inches  diameter,  and  cut  out  feparate  from  each 
other,  and  made  moveablp  upon  their  centers, 
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with  their  equatorial  lines  touching  each  other,  fo 
that  the  true  meridian  lines  for  any  longitude  of 
both  hemifpheres  may  be  brought  to  coincide  in 
a ftrait  line,  the  variation  may  be  calculated  by 
them  for  any  other  latitude  and  longitude,  (the 
fame  as  for  London)  with  tolerable  exadlnefs  all 
over  the  globe,  except  near  to  South  America. 
The  fmall  figures  at  the  interfedlion  of  the  lines  in 
plate  2,  fliew  the  angle  and  the  latitude  at  which 
the  magnetic  meridians  cut  the  true  meridians  in 
the  different  longitudes. 

If  thedifferent  meridians  of  longitude  be  brought 
to  coincide  with  each  other  in  a ftrait  line,  the  re- 
lative fituations  of  the  magnetic  poles  at  each  of 
them,  with  refpedl  to  their  bearings  with  the  true 
meridians,  will  explain  the  whole  phenomenon  of 
the  variation  increafing  and  decreafing  more  in 
one  number  of  degrees  of  longitude,  than  in  ano- 
ther number  of  the  fame  quantity  ; and  the  reafon 
of  the  variation  being  greateft,  and  changing  Icfs 
in  a degree  of  longitude  at  half,  or  at  longitudes  at 
equal  diftanccs  from  the  magnetic  poles  ; and  alfo 
why  it  changes  more  in  a degree  at  and  near  the 
lines  of  no  variation,  than  at  any  other  longitude. 

The  dip  of  the  magnetic  needle,  which  is  partly 
the  fubjedl  of  Cafe  V.  being  fo  far  explained,  and 
fo  eafy  to  be  underftood,  it  does  not  appear 
neceffary  to  fay  any  thing  more  upon  it  at  this 
time  ; but  only  to  fugged,  that  if  Government, 
or  the  Board  of  Longitude,  favv  that  it  would  be 
of  utility  and  advantage  in  navigation,  as  well  as 

to 
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to  fatisfy  the  curiofity  of  the  philofopher;  or  may 
I be  permitted  to  conceive,  after  what  1 have  faid 
upon  it,  that  for  their  own  fatisfadion,  as  well  as 
to  invefiigate  the  matter  more  fully,  they  will 
as  foon  as  they  poflibly  can,  with  a convenient  con- 
nedion  w'ith  any  other  voyage  that  may  be  made 
for  the  improvement  of  navigation,  give  fuch  in- 
ftrudions  to  the  commander  of  fuch  voyage,  that 
the  dip,  or  inclination  of  the  magnetic  needle,  may 
be  taken  wnth  accuracy  in  fome  particular  longi- 
tudes, fuppofe  in  the  longitudes  of  20",  100°,  and 
200®  wefl ; it  is  evident  that  the  dip  might  bepro- 
jeded  upon  a chart,  fuch  as  is  reprefented  \yy  plate 
3,  ’(but  upon  a large  fcale)  for  the  whole  globe 
with  very  great  exadnefs;  the  ufe  of  which,  with 
refpect  to  finding  the  longitude,  &c.  has  already 
been  pointed  out.  The  center  of  the  magnetic 
poles  would  alio  be  afeertained. 

The  new  tables  of  variation  are  calculated  upon 
the  principles,  and  in  the  fame  manner  as  the  va- 
riation for  London  is  calculated.  See  Cafe  IV. 
page  37,  and  plate  ii. 

It  only  remains  to  point  out  that  they  may  be 
pf  ufe  to  the  community  in  general,  but  more  par- 
ticularly to  thofe  who  are  concerned  in  navigation  ; 
becaufe  the  navigator,  in  dark  weather,  when  he 
has  no  opportunity  of  taking  either  an  azimuth  or 
an  amplitude,  can  by  thefe  Tables  find  the  varia- 
tion of  any  latitude  and  longitude  in  the  northern 
AilantTij  ocean,  and  by  them  he  can  clearly  per- 
ceive whether  he  ought  to  allow'  for  the  variation 
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increafing  or  decreafing,  according  to  the  courfe 
he  is  Peering:  this  is  a matter  of  very  great  con- 
fequence,  particularly  near  the  lines  of  no  varia- 
tion, where  the  variation  changes  very  much  in  a 
Ihort  dilhance ; to  illuftrate  which,  fuppofe  a fhip 
or  fleet  fails  from  the  fouth  fide  of  Jamaica,  and 
takes  it’s  departure  for  the  leeward  palfage  from 
Bluefields,  or  Savana  la  Mar,  which  is  in  the 
latitude  of  i8®  lo'  S.  and  longitude  of  78“34'W. 
As  the  ifland  of  Grand  Coymanas  (which  is  in  the 
latitude  of  19°45'N.  and  longitude  of  8i°35'W.) 
lies  in  the  way,  and  is  very  dangerous  to  fall  in 
with  in  the  night-time,  on  account  of  it’s  lownefs, 
and  a reef  or  ledge  of  rocks  which  lies  off  it’s 
S.  E.  end,  it  is  therefore  ncceflary  to  fleer  fuch 
a courfe  aswill  keep  clear  of  it.  The  true  courfe 
from  Savana  la  Mar  to  it  appears  to  be  N.  6i  ° W. 
diflant  about  69  leagues.  If  the  variation  of  the 
compafs  at  Jamaica  be  only  allowed,  which  is 
6°  30'',  the  courfe  by  the  compafs  w'ill  then  be 
N.  67‘’3o'W.  or  W.  N.  W.  I will  venture  to 
affirm,  that  as  many  as  fleer  fuch  courfe  (even 
allowing  three  or  four  miles  offing  at  Savana  la 
Mar  to  be  a fufficient  offing  to  pais  the  Coymanas 
with)  will  fall  right  upon  the  reel,  becaufe  the 
call:  variation  increafes  to  the  weflward  in  ihofe 
feas,  as  appears  by  the  Tables,  as  well  as  that  the 
variation  allowed  ought  to  have  been  at  leafl  7J  de- 
grees ; and  as  a degree  in  that  courfe  and  diflance 
makes  a difference  in  latitude  of  about  3^  miles, 
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the  courfe  ought  to  have  been  at  leaft  W.  N.  W. 
iW.  even  to  pafs  the  Coymanas  in  the  day-time; 
becaufe,  in  general,  there  is  a leeward  current  fet- 
ting  into  the  Gtilph  of  Mexico.  This  current  from 
the  north  and  fouth  Tides  of  Jamaica  meets  to  the 
weftward  of  Negril  Head,  fo  that  fliips  failing  to 
the  weft  from  the  north  fide  are  drawn  fomething 
to  the  fouth,  and  fhips  from  the  louth  fide  are 
drawn  to  the  north;  but  when  there  is  no  current, 
this  is  not  the  cafe. 

To  the  eaftward  of  the  Cape  of  Good  Hope, 
where  the  variation  is  very  great,  and  changes  very 
faft,  the  fame  care  ought  to  be  taken  to  allow  for 
it’s  incrcaling  and  decreafing.  It  has  often  been 
vthe  cafe,  that  for  want  of  fuch  allowance  the  na- 
vigator has  been  led  to  conceive,  that  a current  has 
been  the  caufe  of  his  error  in  his  reckoning.  This  . 
led  me  to  inquire  into  the  foundation  of  an  opi- 
nion which  has  been  entertained  by  many  naviga- 
tors, viz.  that  there  is  an  indraught  or  current 
ferting  into  St.  George’s  Channel  from  the  fouth. 
That  there  are  currents  in  feveral  parts  of  the 
world  is  certain,  fuch  as  the  gulph  ftream  between 
the  coaft  of  Florida  and  the  Bahama  Ifiand-',  which 

\ 

*is  occafioned  by  the  combkied  caufes  of  the  trade 
winds,  the  diurnal  motion  of  the  earth,  and  the 
influence  of  the  moon,  all  tending  to  draw  and 
prefs  the  waters  to  the  weftward,  which  being 
carried  down  between  the  north  part  of  South 
America  and  the  chain  of  Weft  India  iflands  into 
the  Gulph  of  Mexico,  and  there  accumulated,  un- 
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til  it  finds  vent  to  the  northward  round  Cape  Flo- 
rida, and  fpreads  again  into  the  northern  Atlantic 
Ocean  ; and  wen  amongfl;  the  Weft  India  iflands 
there  is  fometimcs  a current  fetcing  to  the  eaft- 
ward  after  feveral  days  of  very  ftrong  winds,  be- 
caufe  when  the  wind  fublides,  the  accumulated 
waters  fall  back  to  regain  their  level.  But  the' 
fame  reafons  cannot  be  adduced  for  a current  fet- 
ting  into  Sc.  George’s  Channel,. the  winds  being 
there  variable,  and  the  diurnal  motion  can  have 
no  effeil  in  drawing  the  waters  to  the  eaftward> 
but  the  rcverfe.  When  the  wind  is  very  ftrong 
from  the  fouth,  or  fouth-weft,  arid  a heavy  fea 
fetting  into  St.  George’s  Channel,  more  water 
will  then  be  forced  in  with  the  flood  tide,  than  will 
return  with  the  ebb,  which  wdll  be  difcharged  with  . 
the  ebb  to  the  northward.  But  when  the  wind  is 
ftrong  from  the  north,  or  north-weft,  it  will  be 
the  rcverfe,  a great  quantity  of  water  being  forced 
into  the  Channel  from  that  quarter,  and  will  partly 
be  carried  out  to  the  fouth  ; fo  that  there  will  be  a 
current  from  the  north,  in  place  of  from  the  fouth. 
When  the  winds  are  either  caflcrly,  or  wefterly, 
the  flood  tides  from  the  north  and  fouth  meet  at 
the  I fie  of  Man,  and  the  influx  and  reflux  of  the 
fouth  end  of  the  Channel  are  equal,  as  well  as  of 
the  north  end  of  it.  It  is  therefore  impoflible  to 
conceive  that  it  is  the  current  fetting  into  St. 
George’s  Channel  from  the  fouth,  that  is  the 
caufe  offo  many  (hips  (in  coming  from  the  weft- 
W'ard,  and  bound  up  the  Englif!^  Channel)  falling 
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to  the  northward  of  their  intended  courfe,  and 
being  lofl  upon  the  rocks  of  Scilly.  Neither  is  it 
to  be  fiippofed  that  any  feaman  will  attempt  to 
make  Scilly  in  the  night-time,  with  his  (hip  clofe 
hauled  with  the  wind,  and  a heavy  fea  from  the 
fouthward.  We  are  therefore  obliged  to  look  for 
fome  other  caufe ; and  if  we  fuppofe  that  after 
foundings  have  been  ftruck,  or  that  after  the  lon- 
gitude has  been  run  down,  fo  that  it  appears  ne- 
celTary  to  fteer  a courfe  for  the  Channel,  fay  from 
the  latitude  of  49^30',  or  49°  45'  N.  and  longi- 
tude of  15°,  or  14°  W.  with  a fair  wind  ; if  two 
points  be  only  allowed  for  the  variation,  the  ihip 
will  certainly  fall  upon  Scilly,  or  to  the  northw'ard 
of  it ; becaufe  the  variation  allowed  in  that  part 
of  the  feas  ought  to  be  nearly  two  points  and  a 
half;  and  1 have  not  a doubt,  but  that  all  the 
misfortunes  of  this  fort  that  have  happened,  and 
have  been  imputed  to  have  been  occafioned  by  the 
indraught  of  the  current  into  St.  George’s  Chan- 
nel, have  been  for  want  of  a fufficient  allowance 
for  the  variation. 

It  is  not  to  be  underftood  that  I accufe  naviga- 
tors in  general  of  negleding  thefc  very  neceffary 
precautions  of  making  proper  allowance  for  the 
variation,  after  having  inferred  the  preceding  Ta- 
bles of  obfervations.  It  is  only  fuch  as  are  unqua- 
lified to  take  an  azimuth,  or  have  not  a dependence 
upon  their  own  judgments  and  compafles,  that 
alter  they  have  taken  an  azimuth  or  amplitude, 
and  find  that  it  ddes  not  agree  with  the  variation 
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laid  down  in  their  books,  they  then  impute  the  dif- 
ference to  fome  error  in  their  obfervation,  or  their 
compafs,  and  make  ufe  of  the  variation  found  in 
their  charts,  &C/  which  ought  not  to  be  done, 
becaufe  it  is  the  variation  of  the  compafs  that  their 
fliip  is  lieered  by,  that  ought  to  be  accounted  for. 

From  all  the  accidents  which  happen  on  account 
of  the  errors  in  compalTes,  and  the  inconvenience 
and  time  that  is  necelTary  in  taking  an  azimuth, 
and  the  impoffibility  of  cither  taking  an  azimuth 
or  an  amplitude,  when  an  horizon  is  not  to  be 
got,  &c.  it  is  clearly  evident,  that  the  new 
tables  of  the  variation  of  the  compafs,  and  the 
new-invented  meridional  and  azimuth  compafs, 
and  the  improvements  upon  compafles  in  gene- 
ral, which  are  deferibed  in  this  Treatife,  are  of 
very^great  utility  and  advantage  to  navigation, 
particularly  the  meridional  and  azimuth  compafs, 
which  colts  very  little  more  than  the  common 
azimuth  compafles  at  prefent  in  ufe  ; as  with  it  a 
true  meridian  and  the  variation  can  be  found  cverff, 
minute  that  the  fun  makes  his  appearance,  at  firft 
view,  and  at  any  thne  of  the  day,  without  any  cal- 
culation whatever.  An  azimuth  or  an  amplitude 
can  alfo  be  taken  with  it  at  any  time  of  the  day, 
when  the  fun’s  altitude  does  not  exceed  70®. 
The  amplitudes  are  taken  with  it  without  making 
any  ufe  of  the  horizon.  When  an  horizon  is  not 
to  be  got,  the  fun’s  altitude  may  be  taken  by  it 
with  tolerable  exaeflnefs  ; it  may  be  faid,  with  great 
exadnefs,  as  an  error  of  two  minutes  can  hardly 
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ever  happen.  As  the  variation  can  be  taken  by  it 
in  any  creek  or  corner  of  a bay,  where  the  land 
intervenes  with  the  horizon,  in  the  fpace  of  lo  or 
15  feconds,  and  the  elevation  of  all  inacceflible 
mountains,  &c.  it  is  therefore  far  fiiperior  to  any 
other  inftrument,  for  furveying  of  coafts  and  har- 
bours, &:c. 

That  this  inllrument  anfwTrs  for  all  thepurpofes 
here  fet  forth,  appears  by  the  following  Reports, 
which  were  made  in  confequence  of  orders  (for  a 
trial  of  it)  from  My  Lords  Commiffioners  of  His 
Majcfly’s  Board  of  Admiralty. 


Cf 


Sir, 


Invincible^  Spithead, 
March  21  y 179^. 


Be  pleafed  to  acquaint  my  Lords  Commiflion- 
ers  of  the  Admiralty,  that,  agreeable  to  their 
Lord fliips  order,  in  the  abfence  of  the  Hon.  Capt. 
jj^akenham,  I received  on  board  his  Majefty's  fhip 
Invincible,  Mr.  Ralph  Walker,  in  order  to  his 
making  trial  of  a Meridional  Compafs. 

“The  Compafs  anfvvercd  in  every  refpecl:,  and  af- 
certains  the  variation  with  the  greateft  accuracy  at 
any  time  of  the  day,  as  fet  forth  by  Mr.  Walker. 


“I  have  the  Admiral’s  *dired:ions  to  fignify  his 
approbation,  and  to  fay,  “ he  conhders  the  Com- 
pafs 


Admiral  Macbride. 
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pars''of  fuch  importance,  that  he  has  'ordered  one 
to  be  made  for  his  own  ufe,  under  the  direiftion  of 
the  inventor.” 

I am,  &c.  &c. 

X.  IV.  Haljledr 

(A  Copy) 

Ph.  Stephens^  Efq„ 
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OBSERVATIONS  made  on  Board  His  Majefty's  Ship  GLORY,  with  Mr.  Walker^s 
New-Invented  AZIMUTH  COMPASS,  compared  with  the  Ship’s  Azimuth  and 
Binacle  CompafTes. 
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On  Friday  the  7th. — The  azimuth  compafs  was'i 
placed  on  the  deck  where  the  foremoft  binacle 
ftands,  and  Walker’s  compafs  four  feet  before  it,r 
on  one  of  the  fmall  deal  tables.  The  iron’ ftan- ' 
tions,  or  railing  of  the  hatchway,  leading  to  the 
wardroom,  was  diftant  five  feet  before  Walker’s 
compafs.;  The  difference  in  the  compaffes  was 
intirely  owing  to  their  fituations,  which  was  clearly 
proved  by  frequently  exchanging  places. 

On  Saturday  the  8th. — Situations  of  the  com- 
paffes  were  as  above;  but  perceived  that  Walker’s 
compafs  was  not  corredlly  ballanced,  therefore  the 
mean  between  the  tw  o fides  was  taken. 

Friday  the  ‘^oth. — Thefe  two  obfervations  could 
not  be  afeertained  on  the  compafs  nearer  than  a 
degree,  on  account  of  the  fliip’s  motion. 

From  the  above  obfervations  it  appears,  that  the 
variation  obferved  at  one  view  by  Walker’s  com- 
pafs, and  that  obferved  by  the  Ihip’s  compafs,  by 
the  bearing  and  altitudes,  were  generally  very  near 
the  fame.  But  it  is  evident,  that  the  variations 
given  by  both  compaffes  at  different  times  and  fitu- 
ations, difagree  very  much ; whether  any  part  of 
this  difagreement  may  be  owing  to  the  time  of  the 
day  the  variations  were  taken,  I cannot  take  upon 
me  to  determine  ; but  I am  pretty  well  convinced 
that  the  quantity  and  vicinity  of  iron  in  moft  Ihips 
has  an  elfedt  in  attradfing  the  needle;  for  it  is 
found  by  experience,  that  the  needle  will  not  al- 
ways point  in  the  fame  diredtion  when  placed  in 
different  parts  of  the  Ihip : alfo,  it  is  rarely  found 
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that  two  Ihips  (leering  the  fame  courfe  by  their 
refpeHivecompalTes  will  go  exadlly  parallel  to  each 
other ; yet  thefe  compaffes,  when  compared  on 
board  the  fame  (hip,  will  agree  exadlly. 

From  thefe  circumftanccs,  I think  Walker’s 
compafs  peculiarly  advantageous  to  (hips,  by  it’s 
property  of  readily  afeertaining  at  one  view  the 
variation  j and  at  the  fame  time,  by  comparing 
with  the  binacle  compafs,  difeovers  what  errors  it 
may  be  liable  to.  ‘ 

M.  Downie^  Mafter. 

(A  Copy.} 
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hints 


RESPECriNG 


s. 


SURVEYING  OF  LANDS. 


LTHOUGH  the  intention  of  writing  this 


^ Treatife  was  only  with  a view  to  the  im- 
provement in  navigation  ; yet,  before  I leave  the 
fubjedl,  I think  it  is  a duty  that  I owe  to  my 
country,  but  more  particularly  to  Jamaica,  and 
the  Weft-India  iOands,  to  point  out  what  advan- 
tage this  improvement  in  compalTes  may  be  of, 
refpe(!ting  the  furveying  of  lands,  and  fixing  the 
boundaries  of  eftates  and  new  fettlements  in  all  our 
colonies. 

Having  taken  notice  that  the  variation  of  the 
compafs  has  been  continually  changing  in  all  parts 
of  the  world,  and  from  the  obfervations  which  are 
inferred,  it  appears  that  that  change  is  from  the 
caft,  or  that  all  the  lines  of  the  different  variations 
recede  from  the  eaft  towards  the  weft.  It  has  alfo 
been  fhewn,  that  the  change  of  the  variation  is 
greateft  in  any  given  fpace  of  time  in  the  longitudes 
neareft  to  the  lines  of  no  variation ; of  courfc, 
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the  variation  which  is  eaft,  all  over  the  Weft-India 
iflands,  that  are  to  the  weft  of  the  line  of  no  vari- 
ation, (which  is  laid  down  in  the  new  Tables  of 
variation)  has  been  decreafing ; and  if  we  are  to 
judge  of  the  future  from  the  paft,  it  will  ftill  con- 
tinue to  do  fo,  until  the  line  of  no  variation  pafs  to 
the  weft  of  them,  and  then  the  variation  will  be 
weft,  and  increafe  at  a confiderable  rate,  until  it 
becomes  nearly  ftationary,  and  then  decreafe  again 
with  acceleration,  until  the  other  line  of  ho  varia- 
tion comes  to  the  fame  places,  and  then  the  varia- 
tion will  again  be  eaft. 

There  can  be  nothing  more  abfurd  than  to  fay, 
that  the  variation  has  changed  fo  much  for  every 
year  for  fo  many  years  paft,  at  any  one  place,  be- 
caufe  near  to  the  lines  of  no  variation  this  varia- 
tion increafesand  decreafes  a great  deal  more  in  a 
degree  of  longitude,  than  at  longitudes  which  are 

f 

s at  equal  diftances  from  them. 

But  if  it  be  required  to  be  known  at  what  rate 
the  lines  of  no  variation  change  their  places,  we 
can  then  anfwer  with  a comparative  degree  of  cer- 
tainty. By  TableN.  page  22,  it  appears  that  in/ 
the  year  1704,  the  Atlantic  line  of  no  variation 
was  at  about  the  longitude  of  i9"W.  upon  the 
equator,  and  at  this  prefent  time  it  is  nearly  at  49® 
W.  which  makes  a progrefs  to  the  weftward  of 
30°  in  ninety  years,  or  twenty  minutes  or  miles  in 
one  year.  If  we  look  into  the  new  Tables  of  va- 
riation, we  will  there  find,  that  in  the  latitude  of 
Jamaica,  or  in  i8“N.  the  line  of  no  variation 
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k at  about  the  longitude  of  58<»  W.  and  if  it  con- 
tinues to  move  at  the  above  rate  of  a degree  in 
three  years,  it  will  be  at  Jamaica  in  the  year  1854, 
and  after  that  time  the  variation  will  be  wefterly. 
By  the  fame  rule,  the  variation  for  any  other  place 
near  the  equator  * may  be  found  for  any  other  year. 
If  it  be  wanted  to  be  known  what  the  variation 
will  be  at  Jamaica  in  the  year  1824,  at  the  above 
rate  of  allowing  10“  for  thirty  years,  the  variation 
that  is  io‘^  to  the  left-hand  of  the  longitude  of 
78®  the  longitude  of  Jamaica,  or  in  the  common 
angle  of  meeting  for  the  latitude  of  18®  N.  and 
longitude  of  68°  W.  the  variation  is  3“  21'  E.  for 
the  variation  at  Jamaica  at  that  time. 

Now  as  all  the  lines  and  boundaries  of  eflates  in 
. the  Weft-lndia  iflands,  and  the  plats  of  them  re- 
turned into  the  Offices  of  Record,  have  been  all 
laid  down  from  the  magnetic  courfes,  without  pay- 
ing any  refpecl  to  the  true  meridian  ; it  is  therefore 
evident  that  this  change  in  the  variation  has  been 
the  caufeof  numberlefs  law-fuits,  and  the  ruin  of 

V 

many;  and  will  (fill  continue  to  be  fo,  unlefs  the 
Legiflature  interfere,  and  put  a ftop  to  this  ridicu- 
lous neglecft. 

This  is  not  a new  remark  ; Doeffor  Long,  a very' 
intelligent  and  philofophical  writer,  in  his  Hiftory 
of  Jamaica,  has  made  the  following  obfervation: 

' A re- 


* I fay  near  the  equator,  becaufe  it  does  not  appear  that  the 
magnetic  poles,  with  the  ends  of  the  lines  of  no  variation^ 
which  arc  in  high  latitudes,  change  their  places  with  the  fame 
uniform  regularity  that  they  do  there. 
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"A  regular  attention  to  the  courfeof  this  varia-. 
tion  is  of  the  utmofi;  importance  alfo  to  landed  pro- 
perty in  this  ifland,  in  regard  to  the  true  fixing  of 
boundaries;  their  uncertainty  having  been  a con- 
flant  fource  of  difpiite  and  litigation,  everlince  the 
ifland  was  firfl  fettled.  Formerly,  furveys  were 
merely  imaginary,  fo  that  it  is  but  of  late  years 
that  our  furveyors  have  been  conftrained  by  mere 
dint  of  penal  laws,  to  make  adtual  furveys.  If  we 
fuppofc  an  atftual  furvey  made,  and  the  lines  duly 
marked  on  earth,  or  on  trees,  in  order  for  a patent 
purfuant  to  the  diagram  returned,  and  that  a dif- 
pute  concerning  the  fixings  on  all  fides  fhould  hap- 
pen five  or  fix  years  afterwards,  it  is  highly  proba- 
ble that,  on  the  faircft  re-furvey,  a mofl:  material 
difference  will  be  found,  if  the  firfl  furveyor  has 
not  allowed  for  the  variation  of  the  needle,  but  has 
taken  the'magnetic  meridian  for  his  guide;  or  if  he 
has  made  an  allowance,  but  the  fubfequent  furveyor 
.iliould  not  do  the  like,  a confiderable  alteration 
may  be  made  to  the  boundary  in  the  courfe  of  a 
few  years,  and  the  fite  of  the  plat  varied,  both 
with  refpedl  to  it’s  eaftern  and  weftern  lines.  The  . 
cffcfl  has  undoubtedly  happened  in  a multitude  of 
■examples,  fince  few  furveyors  here  advert  to  it,  or 
make  any  fpecification  of  it,  either  on  the  original 
diagram,  or  on  a rc-furvey. 

This  is  fufficient  tofhew  what  an  equivocal  ufe 
we  make  here  of  the  term  boundary ^ which,  inftead 
of  being  rendered  fo  uncertain  by  the  omiflion  of 
purveyors,  the  decay  or  deflrudion  of  marked 
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trees,  and  other  caufes,  ought  to  be  perfedly 
diftinft  and  obvious,  fo  as  to  be  afcertained  upon 
the  view  only. 

It  is  needlefs  to  add  the  many  hardlhips 
which  may  fpring  from  this  irregulariry,  to  the 
vexation  and  didurbance  of  the  poorer  fettlers,  who 
are  ill  able  to  conteft  their  location  with  a grafping, 
litigious,  and  opulent  neighbour. 

“ f or  puttinga  ftopto  fuch  injuftice,  the  Legifla- 
ture  cannot  interpofe  too  ftricfHy ; and,  next  to‘ 
regulating  .the  qualifications,  duties,  and  proceed- 
ings of  every  fworn  furveyor  belonging  to  the 
ifland,  it  might,  perhaps,  be  attended  with  very 
happy  effetfls,  if  every  proprietor  of  land,  or  his 
agent,  fhould  be  obliged  by  law  to  make  an  annual 
ferafnbulation  round  his  lines,  on  a certain  day  to 
be  fixed  by  the  law,  in  that  feafon  of  the  year 
which  has  ufually  been  experienced  the  dried:  and 
mod  convenient  for  the  purpofe,  in  each  refpedhive 
parilh.  By  this  eafy  method  the  marks  might  be 
eondantly  prefer ved  or  renewed,  as  they  are  in 
England,  where  this  is  the  cudomary  practice  for 
afeertaining  the  bounds  of  pari  dies,  manors,  &c. 
Re-furveys  would  become  unneceflary,  and  many 
expenfive  law-fuits  be  prevented.’’* 

If  we  look  into  the  laws  of  Jamaica,  we  will 
there  find,  that  many  endeavours  of  the  Legidature 
of  that  idand  have  been  exerted  to  make  the  boun- 
daries of  landed  property  more  permanent  and  fe- 
cure,  and  to  condrain  furveyors  to  perform  their 

duty 

* Long's  Hiflory  of  Jamaica,  book  iii,  chap.  vii.  page  673. 
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duty  faithfully,  as  will  appear  by  the  following  ex- 
tradls. 

The  firfl:  is, — An  a<ft  for  regulating  furveyors. 

A.Ti.mi.1  Be  it  ena<5led  by  the  Governor,  Council, 

’chap.' v.‘ j and  Aflembly,  and  it  is  hereby  enaded 
by  the  authority  of  the  fame.  That  no  perion  what- 
foever  lhall  prefume  to  a6lor  perform  the  office  or 
employment  of  a furvcyor-general  within  this 
ifland,  before  he  hath  given  good  and  fufficient 
fecurity  in  the  fum  of  four  thoufand  pounds  current 
money  of  this  ifland,  for  the  juft  and  faithful  per- 
formance of  his  office  and  truft,  according  to  the 
duty  of  his  faid  office  and  employment,  and  that 
the  bonds  of  fecurity  be  carefully  kept  and  recorded 
in  the  fecretary’s  office ; and  upon  any  damages 
received  by  any  perfon  from  the  faid  furveyor,  or 
any  deputed  under  him,  in  the  negligent  or  corrupt 
performance  of  his  or  their  furveys,  and  due  ap- 
plication thereon  made  to  the  Governor,  the  faid 
bond  fhall  be  put  in  fuit,  and  due  recovery  thereon 
made  for  fuch  damages  as  they  fhall  prove  to  have 
received,  &c. 

The  fecond  is,— An  adl  for  the  further  direding 
and  regulating  the  proceedings  of  furveyors. 

A.D.  Forafmuch  as  it  hath  been  found  by 

3iCiia.  11.  y 

- ciiap.vi.  j experience,  that  the  ad  imitled,  “An 
ad  for  regulating  furveyors,”  hath  not  fufficiently 
provided againft  ihefeveral  abufes,  by  fundry  evilly 
difpofed  furveyors,  formerly,  and  now  aifo  often 
done  and  committed,  contrary  to  their  duty  and 
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truft  repofed  in  them,  to  the  damage  of  his  Ma- 
jefty,  and  alib  of  his  liege  people  of  this  ifland,  and 
which  in  fome  cafes  may  tend  to  the  utter  ruin  of 
many  of  his  good  fubjeds  : For  prevention  where- 
of, Be  it  ena^ed  by  the  Governor^  Council,  and  Af- 
Jembly,  and  it  is  hereby  enacted  and  ordained  by  the 
authority  of  the  fame.  That  no  furveyor  whatfoevcr 
prefume  to  deliver  any  plat,  whereby  any  parcel 
of  land  fhallpafs  the  broad  feal  of  this  ifland*  be- 
fore he  hath  himfelf,  in  his  own  perfon,  aftually 
furveyed  and  mcafured  the  laid  land  on  every  fide 
thereof,  where  it  is  acceflible  and  p*  (fible  to  be 
done ; and  hath  alfo  feen  the  lines  fairly  made,  and 
the  corner  trees  marked  with  the  firfl:  letters  of  his 
name  and  furname,  exprefled  in  the  order; 
and  that  the  faid  plat  lliall  truly  reprefent  the 
refpedlivc  parcels  of  land,  with  their  true  bounds 
and  bearings,  and  expreffing  the  fort  of  wood  every 
corner  tree  is  of.  with  the  alphabetical  marks  afore- 
faid  ,;  and  alfo  iiifert  the  fcale  of  the  fame,  either 
drawn  or  exprelfed  therein,  under  the  penalty  of 
fifty  pounds  for  every  fuch  default. 

The  third  is, — An  aft  for  further  (Quieting  pof- 
fefiions,  and  regulating  re-furveys. 

'pr^mbic!'  Whereas  nothing  can  tend  more  to  encou- 
rage  the  fettling  of  this  ifland,  than  the 
quieting  fuch  perfons  wdio  are  already  fettled,  or 
fliall  hereafter  fettle  in  the  fame,  in  the  pofTelfion 
of  their  landed  ellates  : And  whereas  the  fevcral 
afts  hitherto  made  for  that  purpofe  have  not  proved 
clFcftual,  and  many  expenliv^  and  vexatious  fuits 
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at  law  and  equity  have  been  already,  and  hereafter 
may  be  commenced,  by  reafon  of  the  uncertainty 
of  the  lines  and  boundaries,  &c.  &c. 

II.  And  for  the  better  afeertaining  the  bounds 
of  all  lands  which  fhall  be  hereafter  difputed,  and 
for  preventing  the  evil  pradices  of  furveyors, 
whereby  fo  many  vexatious  and  expenfive  fuits 
may  be  commenced  and  fupported.  Be  it  further 
enatJed  by  the  authority  aforefaid,  That  whenever 
any  law-fuit  lhall  hereafter  be  brought  for  lands, 
w here  the  boundaries  (hall  be  difputed,  the  judges- 
before  whom  the  fame  fhall  arife,  lhall  adjudge  the 
real  run  and  marked  lines,  which  are  proved  before 
them  to  be  the  real  original  run  and  marked  lines,, 
or  fuch  that  have  been  deemed,  reputed,  or  taken 
to  be  the  marked  lines  for  the  fpace  of  ten  years  laft 
pafl,  to  be  the  true  boundaries  of  the  land  in  dif- 
pure  ; or  where  the  real  original  run  lines  cannot 
be  proved,  that  they  fliall  adjudge  and  determine 
by  fuch  lines  as  fliall  belt  anfwer  the  courfe  and»,  ■ 
diflance  of  the  original  plat  or  patent  for  fuch 
lands;  provided  the  fame  be  made  by  a lawful  fur- 
veyor  or  furveyors,  duly  fworn  to  do  juftice  in  that 
behalf,  and  the  plat  and  field-work  thereof  be  an- 
nexed, figned,  and  attefled  by  the  faid  furveyor  or 
furveyors  ; and  that  the  record  of  fuch  plat,  that 
lliall  hereafter  be  niadc  in  manner  afor^faid,  and 
duly  recorded  in  the  Clerk  of  the  Patents’ Office,, 
lhall  be  binding  and  concliifive  to  all  parties, ' andi 
be  fufficient  evidence  to  determine  the  right  of  the 
I pofficiror. 
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pofleffor  to  all  the  lands  within  the  lines  of  thefaid 
re-furvey  plat. 

From  the  preceding  cxrradls  it  appears,  that  a 
reform  refpeding  the  fnrveying  of  land,  the  re- 
turning of  plats,  and  regulating  and  conftraining 
furveyors  to  perform  their  duty  with  fidelity,  was 
found  to  be  necefiary  at  an  early  period  ; and  tlfe 
number  of  laws  that  have  been  made  from  time  to 
time,  fubfequenr  to  the  35  Cha.  II.  for  that  pur- 
pofe,  all  fliew  that  there  is  fiill  fomething  wanting 
for  fixing  the  boundaries  of  landed  property  in  the 
colonies,  upon  a permanent  and  fare  footing  ; 
and  ah  hough  all  the  afls  of  the  Aflembly  of  Ja- 
maica, refpeding  the  above  purpofes,  have  been 
made  with  the  bell  intention,  yet  in  reality  they 
are  in  themfelves,  and  ought  to  be  intitled,  Ads 
for  the  encouragement  of  litigation,  the  oppreffion 
of  the  poorer  fettlers,  and  for  the  benefit  and  emo- 
lument of  furveyors,  &c.”  becaufe  by  them  it  is 
enadted,  that  where  the  real  original  run-lines 
cannot  be  proved,  they  (the  judges)  fiiall  ad- 
judge and  determine  by  fuch  lines  as  fliall  befl 
anfwer  the  courfe  and  diftance  of  the  original 
plat  or  patent  for  fuch  lands,  &c.  S:c.” 

Suppofe  plale  7 to  reprefent  the  feveral  runs  of 
land,  viz.  H I K L M and  N,  or  Bayly's  Bank, 
all  patented  in  the  year  1790,  and  taking  their 
original  calling  from  Granate  Rock  to  the  north- 
ward, and  butting  and  bounding  upon  one  ano- 
ther as  is  reprefented  by  the  plain  black  lines. 
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The  plate  alfo  reprefents  the  runs,  A,  B,  C, 
D,  E,  F,  and  G,  or  Grant’s  Glen,  all  patented 
in  the  year  1792,  and  taking  their  original  cal- 
ling from  Hog  Hole  to  the  foiithward,  and  but- 
ting and  bounding  upon  one  another,  as  is  re- 
prefcnted  by  their  plain  black  lines ; except  the 
fun  G,  or  Grant’s  Glen,  which  is  alfo  bounded 
on  the  weft  by  Bayly’s  Bank. 

Thefediffcrentparcels  of  land  being  all  runout, 
their  lines  marked,  and  the  patents  and  plates 
(which  are  all  laid  down  from  the  magnetic  me- 
fidian)  annexed  thereto,and  properly  recorded  as 
direcl:ed  bylaw;  inthecourfeof  ftxtyyears,orinthe 
yean  854,  all  the  mark  trees  oftheferuns  maybe 
either  cut  down,  or  dead ; fo  that  about  that  time, 
if  the  proprietor  of  the  run  of  G,  or  Grant’s 
Glen,  have  occafion  to  fettle  and  cultivate  it,  he 
will  be  obliged  to  refort  to  the  plats  in  office  on 
record,  before  he  can  find  his  land ; and  having 
done  fo,  is  obliged  * to 'fet  out  from  Hog  Hole 
with  the  different  bearings  and  diftances  which 
are  found  upon  record  ; and  as  at  that  time  the 
true  and  magnetic  meridians  may  coincide,  or 
the  compafsbe  without  any  variation,  it  is  evident 
that  the  traverfe  of  the  whole  of  the  plats  A,  B, 
C,  D,  E,  F,  and  G,  will  be  as  is  reprefented  by 
the  dotted  lines,  and  Grant’s  Glen  will  then  be 
taken  poffeffion  of  within  the  dotted  and  fcratch 
lines  g,  g,  g,  g. 

' I12 


■.rfpumt) 


■LanAna . hinlal  4V  W TV/Aft, A,-,/ ij  lUlpli  WalLi.-r, ■''^7.''’i 


\ 

X'  ■ 


APPENDIX. 


22  T 

In  the  year  i860,  the  proprietor  of  the  run  of 
land  N,  or  Bayly’s  Bank,  may  alfo  have  occafion 
to  cultivate  it,  and  for  the  above  reafons  obliged 
to  travcrfe  from  Granate  Rock  to  the  northward, 
■which  traverfes  are  reprefented  by  the  fcratched 
lines,  and  the  run  of  Bayly’s  Bank  will  be  found 
to  intirely  cover  the  run  of  Grant’s  Glen,  as  is 
defcribed  by  the  fcratch  and  dotted  lines  g,  g,  g,  g. 

It  is  not  to  be  fuppofed  that  the  proprietor  ot 
Bayly’s  Bank,  or  that  any  man  will  tamely  give 
up  his  property  ; and  yet  the  lands  in  difpute  are 
in  the  legal  poffeffion  of  the  proprietor  of  Grant’s 
Glen, — I fay,  legal  pofTelTion,  becaufe  it  is  enac- 
ted that  where  the  real  original  run-lines  can- 
not be  proved,  they  (the  judges)  lhall  ad- 
judge and  determine  by  fuch  lines  as  lhall  beft 
anfwer  the  courfe  and  diftance  of  the  original 
plat  or  parent  for  fuch  lands,  provided  the  fame 
be  made  by  a lawful  furveyor  or  furveyors,  duly 
fworn  to  do  jultice  in  that  behalf  ; and  the  plat 
and  field-work  thereof  be  annexed,  figned,  and 
-tittefted  by  the  faid  furveyor  or  furveyors,  and  that 
the  record  of  fuch  plat,  that  lhall  hereafter  be 
made  in  manner  aforelaid,  and  duly  recorded  in 
the  Clerk  of  the  Patents’  Office,  lhall  be  binding: 
and  conclufive  to  all  parties,  and  be  fufficient  evi- 
dence to  determine  the  right  of  the  polfelfor  to 
all  the  lands  within  the  lines  of  the  faid  re-furvey 
plat.” 

By  the  fame  laws,  the  proprietor  of  Bayly’s 
Bank  is  alfo  legally  intitled  to  the  lands,  becaufe 
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it  exadly  correfponds  with  the  bearings  and  dif- 
tances  of  his  original  patent  and  plat  thereunto 
annexed,  his  patent  being  alfo  prior  to  the  patent 
of  the  run  of  Grant’s  Glen,  and  the  proprietor  of 
Grant’s  Glen  being  in  poireflion  only  hx  years, 
does  not  do  away  the  right  of  the  proprietor  of 
Bayly’s  Bank. 

If  the  proprietors  of  thefe  runs  of  lands  fliould 
both  happen  to  be  rich,  and  have  the  fame  difpo- 
fition  and  itch  for  litigation,  that  fome  people 
haVe  at  prcfent,  thefe  runs  of  lands  would  produce 
a very  fine, and  plentiful  harveft  for  a whole  ge- 
neration of  furveyors  and  lawyers.  But  which  of 
the  proprietors  ought  to  have  the  land,  we  will 
leave  for  the  determination  of  the  judges.  One 
thing  is  certain,  that  they  cannot  return  to  their 
original  runs,  becaufe  all  the  lands  around  them 
are  fuppofedto  have  been  patented  about  theyear 
1850,  and  occupied  from  that  time,  which  will 
eftablifii  a good  and  fufficient  right  to  the  pof- 
feflbrs  of  them.  , 

From  what  has  been  faid,  it  is  clear  that  the 
prefent  laws  now  in  force  in  our  colonies  are  very 
defedive,  and  leave  a very  wide  opening  for  liti- 
gation, and  the  oppreffion  of  the  poor,  by  their 
■ ill-difpofed  and  rich  neighbours. 

It  ought  therefore  to  be  enaded,  that  in  future 
all  patents,  plats,  furveys,  and  re-furveys,  which 
fhall  be  done  and  executed,  fhall  fpecify  the  true 
courfe,  and  be  laid  down  from  the  true  meridian, 
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accounting  for  the  variation  of  the  compafs, 
whatever  it  may  be  at  any  place  and  time.  Suppofe 
the  variation  of  the  needle  of  the  compafs  be  found 
to  be  6°  E.  at  any  one  place,  it  ought  to  be  al- 
lowed for  upon  each  courfe  ; that  is  to  fay,  if  a 
courfe  be  N.  6®  W.  by  the  compafs,  it  ought  to 
be  fet  ddwn  N.  If  a.  courfe  be  N.  25®  E.  by  the 
compafs,  it  ought  to  be  fet  down  N.  3 1 ® E.  If  a 
courfe  fhall  be  S.  10°  E.  it  ought  to  be  fet  down 
S.  4°  E.  'and  fo  on  of  every  other  courfe,  by  the 
compafs,  ahvays  allowing  for  the  variation : fo 
that  in  any  future  period,  whatever  the  variation 
of  the  needle  of  the  compafs  may  be  changed  to, 
reference  being  always  had  to  the  true  meridian, 
the  patents  and  plats  on  record  in  office,  with 
their  courfes,  &c.  will  always  be  found  to  agree 
with  the  lines  upon  earth,  which  is  not  the  cafe 
at  prefent,  the  courfes  being  all  laid  down  from 
the  magnetic  meridian,  which  is  always  chang- 
.ing. 

It  ought  alfo  to  be  made  a law,  that  the  pro- 
prietors of  all  lands  in-our  colonies,  whether  un- 
der cultivation  or  othervvife,  fhall  be  obliged  to 
have  the  true  courfes  of  the  lines  of  every  run  or 
parcel  of  land  that  they  are  poffieffed  of,  afeer- 
tained  and  put  upon  record  upon  the  margin,  of 
their  original  patents  and  plats  in  the  Clerk  of 
the  Patents’  Office. 

If  the  true  meridian  be  taken  at  fome  particu- 
lar corner  of  a run  of  land,  it  will  fliew  the  true 
courfes  of  two  of  the  lines,  and  all  the  other  lines 
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that  furround  the  run  will  differ  the  fame  from 
their  true  courfcs,  and  will  alfo  fliew  the  quan- 
tity of  the  variation  of  the  needle  of  the  compafs 
at  the  time  the  lines  were  run. 

Suppofe  a fquare  run  of  land,  the  lines  of 
which  are  dcfcribed  by  the  patent  and  plat  on  re- 
cord in  office,  to  be  north  and  fouth,  andeaftand 
weft ; if  a true  meridian  be  found  at  any  one  cor- 
ner of  it,  and  the  north  and  fouth  line  be  found 
to  differ  7°  N.  E.  and  S.  W.  it  is  evident  that  all 
the  other  lines  differ  as  much  from  their  true 
courfes. 

Itisafacft,  that  the  lines  of  all  lands  W'hich 
have  been  patented  in  the  ifland  of  Jamaica,  and 
run  and  marked  before  the /ear  1750,  all  differ 
7°  (and  upwards,  in  proportion  to  the  length  of 
time  they  haye  been  run,  before  the  year  1750,} 
from  their  true  courfes. 

It  may  be  objected,  that  it  is  unneceffary  to  efta- 
blifh  the  true  courfes  of  the  lines  of  old  runs  of 
land,  becaufe  they  are  in  general  all  open  and 
•well  known  upon  earth.  But  it  is  well  known  to 
every  one  that  is  acquainted  with  the  fflands  in 
the  Weft  Indies,  particularly  Jamaica,  that  the 
back  parts  and  out-fkirts  of  the  fettlements  are  in 
general 'allotted  for  provifjon  grounds and  the 
negroes  feldom  continue  to  plant  long  upon  one 
fpot,  but  move  from  place  to  place  for  the  bene- 
fit of  new  foil,  and  the  grounds  that  they  leave 
grow  up  into  ruinate,  as  it  is  commonly  called, or 
again  into  woodland,  the  marked  trees  being- 
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Cither  cut  down  or  burnt  by  the  fires  in  clearing 
.thefe  grounds  ; fo  that  the  lines  are  very  often  rot 
to  be  found,  and  recourfe  mufi:  be  had  to  the  cour- 
fes  of  the  patent  and  plat  upon  record  in  the  office  j 
but  as  the  variation  may  have,  or  may  be  changed 
fince  the  time  that  the  lines  were  run,  and  if  the 
adjoining  run  takes  it’s  calling  from  a different 
quarter  from  the  other,  fuch  as  the  one  from  Gra- 
nateRock,  and  the  other  from  Hog  Hole,  each  of 
thefe  runs  will  apparently  trefpafs  upon  the  other, 
alid  a law-fuit  may  be  the  confequencc.  If  one  of 
the  parties  be  rich,  and  the  other  poor,  the  poor 
man  muff  fubmit  to  give  up  his  property,  although 
his  houfe  and  the  mofi:  valuable  part  of  his  pro- 
perty may  be  upon  the  veryfpot  in  difpute,  becaufe 
he  is  unable  to  bear  the  expence  * of  defending  or 
recovering  it. 

It 

* The  expence  of  recovering  or  defending  the  fmalleft 
quantity  of  land  in  Jamaica,  does  not  cofl:  lefs  than  five  or 
fix  hundred  pounds,  and  fometimes  as  many  thoufands.That 
the  fmall  fetllers  may  not  be  fubjeft  to  fuch  oppreffion,  it 
ought  to  be  made  a law,  that  all  difputes  which  may  arife 
concerning  the  fixing  of  lines  and  boundaries  of  properties 
(in  Jamaica,  or  any  of  our  colonies)  fhall  be  decided  by  ar- 
bitration, with  leave  of  appeal.  The  aibitrators  ought  to  be 
qualified  to  examine  all  fuch  evidence  upon  oath,  as  fhall  be 
brought  before  them.  That  the  clerk  of  the  peace  for  the 
parifh  where  the  property  in  difpute  lies,  fliall  be  obliged  to 
attend  the  arbitrators,  and  take  down  the  evidence,  with 
their  determination,  with  every  other  matter  relative  there- 
to; and  tranfmit  the  whole  of  the  proceedings  to  the  clcik  of 
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' It  may  at  firft  be  fuppofed,  that  the  obtaining 
the  true  courfes  of  the  lines  of  the  different  proper- 
ties would  be  attended  with  a heavy  expence ; but 
that  by  no  means  can  be  the  cafe,  becaufe  with 
the  meridional  compafs  which  I have  conftru6led. 
the  true  meridian  can  be  afeertained  upon  any  line 
or  corner  of  a run  of  land  in  the  fpace  of  one  mi- 
nute, if  the  fun  is  to  be  feen  ; and  having  got  the 
true  courfe  of  one  or  two  of  the  lines,  whatever  the 
courfe  fpecified  in  the  patent  and  plat  in  office  dif- 
fers from  the  true  courfe  found,  ought  to  be  al- 
lowed to  all  the  other  lines  of  the  run,  and  the  true 
courfes  of  the  whole  of  the  lines  recorded  upon 
the  margin  of  the  original  patent  in  the  Clerk  of 
the  Patents’  Office. 

the  court’s  office,  to  be  put  upon  record,  and  fuch  record 
fliall  be  a bar  againfl  the  parties,  their  heirs,  &c.  If  anyone 
of  the  parties  diflent  from  the  award  of  the  arbitrators,  he 
fhall  fignify  the  fame  to  the  clerk  of  the  peace  at  the  time, 
that  the  award  is  made  known  to  him,  and  be  obliged  to  bring 
hisaftionthe  enfuing  grand  court  after  fuch  determination, 
but  fliall  not  be  permitted  to  produce  any  other  evidence  buC 
fuch  as  he  produced  to  the  aibitrators.  The  good  effefts  of 
fuch  a regulation  are  obvious ; as  every  encouragement  and 
proteftion  ought  to  be  given  to  fmall  fettlers,  they  being  con- 
ftant  refidenters  upon  their  properties,  and  confequently  th© 
prefervers  of  internal  tranquillity,  and  defenders  of  thejr 
country. 
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